














Environmental Change and the Rise of the Qin Empire: 

















Submitted in partial fulfillment of the  
requirements for the degree of  
Doctor of Philosophy 




















































Environmental Change and the Rise of the Qin Empire: 





This thesis examines the long-term ecological transformation of the Guanzhong plain, capital 
region of China’s ancient empires, from the origins of agriculture to the fall of the Qin Empire in 
208 BCE. It employs textual, archaeological and paleoecological evidence to reconstruct the 
natural environment of the region and examine how it was transformed by the rise of agricultural 
societies and the formation of increasingly powerful states.  
Chapter Two, which follows the introduction, uses a variety of evidence to reconstruct the 
climate and ecology of the region before it was converted to farming. After discussing potential 
reasons why the region was not forested, it describes the many wild animals that once lived there 
in order to help the reader imagine an ecosystem that has long since disappeared.  
Chapter Three explores the environmental impacts of Neolithic and early Bronze Age 
societies. In particular, it examines the gradual formation of the North Chinese agricultural 
system through the indigenous domestication of plants and animals, as well as the arrival of 
domesticates from Central Asia. It also discusses the environmental impacts of these small-scale 
farming communities.  
Chapter Four employs the Book of Odes and other evidence to examine the human 
ecology of the Western Zhou. It then considers the political ecology of the Western Zhou state 
(1045-771 BC), arguing that because it remained an alliance of independent economic units, it 
was far less aggressive towards the environment than later states. Chapter Five argues that the 
constantly increasing scale of warfare in the subsequent Eastern Zhou period (771-221) 
prompted states to extend their control over resources and people, which resulted in the 
development of centralized bureaucracies. It then discusses Eastern Zhou agriculture, particularly 
the evidence for the origins and spread of iron tools and ox-drawn ploughs in early China.  
Chapter Six focuses on the political history of Qin, beginning with its origins, occupation 
of the Guanzhong and consolidation up to the fourth century. The second half of the chapter 
discusses the reforms of Shang Yang, which greatly increased the power of the state over the 
environment, and the Zheng Guo canal project, which transformed the northeast of the plain. 
Chapter Seven employs archaeologically excavated documents to analyze the political 
ecology of Qin during the reign of the First Emperor, who reigned from 246 to 210. Qin’s power 
was based on its rank-based land grant system, state ownership of forests and wetlands, and the 
large-scale use of convict and slave labor. Because it was so centralized, the Qin state had a 
remarkable amount of control over how land was exploited in its domain. Although the empire 
did not last long, its centralized bureaucracy became the standard model of political organization 
in China, playing an important role in the spread of agricultural societies across the subcontinent.  
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1)  All dates are Before Current Era, unless otherwise indicated. 
2) I have generally followed the guidelines of the journal Early China, which are adapted from 
the Chicago Manual of Style. In keeping with these guidelines, I omit the word for “publisher” 
from citations of Chinese works (e.g., “chubanshe,” “shuju”) and the Chinese graphs for the 
titles of the following journals: Kaogu 考古, Kaogu yu wenwu 考古與文物, Kaogu xuebao 考
古學報 and Wenwu 文物 in the footnotes.  
3) I have tried to make this work as accessible as possible to non-Sinologists by including 
references to translations wherever possible. When quoting translations I convert non-pinyin 
Romanization into pinyin.  
4) The names of plants and animals are written in their English common names in the text, with 
scientific and Chinese names in footnotes or in the appendix; I use the scientific name if there 
is no English name.  
5) Excavated texts are cited with the page number of the image of the document followed by the 
slip or document number, which can be used to find it in other publications and in other 
sections of the same work, so “Liye Qin jian, 73.8-488” means page 73, document number 8-
488 and “Er nian lü ling, 34–35, 310–19” means pages 34 and 35, slips 310-319.  
6) I have chosen to translate rather than transliterate the often complicated titles of Chinese 
archaeological research groups. Occasionally I also abbreviate them, so that the “Archaeology 
Major of the Northwestern University History department” (西北大學歷史系考古專業）is 
simply written “Northwestern University.” The Chinese Academy of Social Sciences (中國社
會科學院) is abbreviated CASS and The Chinese Academy of Sciences (中國科學院) is 





Periodization of Archaeological Cultures and Dynasties in the Guanzhong 
 
Neolithic      
 Laoguantai 老官臺    6000-5000 
 Early Yangshao 仰韶    Banpo 半坡   4900-3800 
 Middle Yangshao          Miaodigou 廟底溝  3900-3600 
 Late Yangshao  Xiwangcun 西王村  3600-2900 
 Early Longshan 龍山  Miaodigou2 廟底溝 II  3000/2800-2600/2500 
 Late Longshan Kexingzhuang 客省莊 II 2800/2600-2000/1600 
Bronze Age 
 Early Bronze Age     1600-1046 
 Western Zhou     1045-771 
Eastern Zhou      770-221 
 Spring and Autumn Period   770-482 
 Warring States Period    481-221 
Qin Dynasty      221-207 
Han Dynasty      206 BCE- 220 CE 
Wei, Jin and Northern Dynasties   220-589 CE 
Sui       589-618 CE 
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Over the past few millennia, a mere instant in the long history of life on earth, humans have 
come to dominate the earth’s surface. Our impact on the biosphere is so severe that it constitutes 
the sixth mass extinction event in the history of the earth.2 Before farming arose we were just 
one animal among many others, but humans and our livestock now comprise over four-fifths of 
the world’s mammals by weight, and the 5,000+ species of wild mammals account for only 
16%.3 This suggests how much of the world’s productive land is now used to feed us and our 
animals.4 The main developments that made humans the dominant force on the earth’s biosphere 
were the domestication of plants and animals for farming and the development of complex social 
organizations capable of expanding agriculture, buffering populations from famine, and 
1 Donald Worster, “History as Natural History,” in The Wealth of Nature: Environmental History and the 
Ecological Imagination (New York: Oxford University Press, 1993), 57. 
2 Elizabeth Kolbert, The Sixth Extinction: An Unnatural History (New York: Henry Holt & Co., 2014); 
Gerardo Ceballos et al., “Accelerated Modern Human–induced Species Losses: Entering the Sixth Mass 
Extinction,” Science Advances 1, no. 5 (2015): e1400253. 
3 According to Vaclav Smil’s calculations, the total biomass of humanity in the year 2000 was about 13 
Mt (million tons), compared with 120 Mt of domesticated animals and 25 Mt of wild mammals: Vaclav 
Smil, “Harvesting the Biosphere: The Human Impact,” Population and Development Review 37, no. 4 
(2011): 618. 
4 See also Helmut Haberl et al., “Quantifying and Mapping the Human Appropriation of Net Primary 
Production in Earth’s Terrestrial Ecosystems,” Proceedings of the National Academy of Sciences of the 
United States of America 104, no. 31 (2007): 12942–47; Peter Vitousek et al., “Human Domination of 
Earth’s Ecosystems,” Science 277 (1997): 494–99. 
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developing technologies that increased human mastery over nature. Both food production and 
political organization began thousands of years ago; both are ongoing. This dissertation is a case 
study of how these processes occurred in a single region of East Asia, from the origins of 
farming until the fall of the first Chinese empire in 207 (all dates BCE). 
The domestication of a small number of plants and animals and the replacement of 
diverse wild ecosystems with simplified agricultural ones were necessary for human population 
increase, urbanization and all other processes associated with the rise of civilization. It was also 
necessary for the rise of social stratification, in which some people come to live off the labor of 
others. Just as plants and animals took thousands of years to domesticate, the evolution of state 
structures took thousands of years, in which humans became accustomed to being ruled, and to 
giving their surplus production and labor to support the interests of a small group of rulers. 
This dissertation focuses on the environmental and social transformation of the 
Guanzhong basin,5 from the origins of agriculture, through the growth of Neolithic societies to 
the growth of Qin from a small regional polity to a powerful centralized state. It is both a case 
study of one small region and an examination of the changing relationship between humans and 
the environment in early China more generally. The first half concerns the development of 
agricultural systems and the increasing impact of farmers on the environment, while the second 
half concerns state-strengthening and the environmental logic of the Chinese imperial system, 
whose basic political model was provided by Qin. A central premise of this dissertation is that 
the development of centralized bureaucratic states was one of the most important events in the 
environmental history of China.  
In contrast to most Western historians of early China, who approach the period from their 
interest in Chinese language and culture, this thesis considers the development of early Chinese 
5 The Guanzhong is also called the Wei River Plain, the Shaanxi Plain, and the lower Wei River basin.  
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states as an event in the history of the human colonization of the earth.6 Human society is the 
main force that has acted to transform the Guanzhong’s environment over the past few millennia, 
and I intend to examine this process from a materialist perspective. Although we can distinguish 
between humans and the environment in normal English usage, and use the word “natural” to 
indicate the non-anthropogenic, from a material perspective humans are inseparable from our 
surroundings. I use the word “ecology” to refer to relationships between living organisms 
(including humans) and the biological and geochemical systems of which they are a part, 
distinguishing between human and natural ecology.7 This dissertation is primarily a study of 
human ecology.  
I do not believe that abstract ideas about nature or the environment are nearly as 
important in determining how people affect the environment as the broader socioeconomic or 
political context in which they live.8 This can be illustrated by the baby-boom generation in the 
West, which was the first to grow up conscious of the earth’s environmental crisis and yet 
consumes more resources per capita than any previous generation in human history. However, 
when cosmological ideas have direct effects on mundane life they can certainly make a 
difference. For example, the Buddhist and Hindu idea that humans and other animals exist in the 
6  A search of Paul Goldin’s bibliography of early China reveals 6 titles with “agriculture,” 9 with 
“economy” (most of them related to economic thought), 140 on the Laozi and 157 on Confucius. This is 
an accurate reflection of the field. www.sas.upenn.edu/ealc/paul-r-goldin. 
7 I use the word “natural” according to its most common meaning, which is “formed by nature; not 
subject to human intervention” (Oxford English Dictionary Online, accessed March 2013. Oxford 
University Press). On the word “nature,” see Raymond Williams, “Ideas of Nature,” in Culture and 
Materialism (London: Verso, 2005), 67–85. “Environment” is a difficult term because it is used both to 
refer to the non-human world (hence the phrase “the relationship between humans and the environment”), 
but can also include humans. In contrast to “ecology,” it can also include human perceptions of our 
surroundings and of the landscape more generally. 
8 In other words, I disagree with those who think that the solutions to the world’s problems are primarily 
intellectual. For similar opinions, see John R. McNeill, “China’s Environmental History in World 
Perspective,” in Sediments of Time: Environment and Society in Chinese History, ed. Mark Elvin and 
Ts’ui-jung Liu (Cambridge: Cambridge University Press, 1998), 39; Mark Elvin, The Retreat of the 
Elephants: An Environmental History of China (New Haven: Yale University Press, 2004), 470–71.  
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same moral realm and the consequent belief that it is wrong to kill and eat animals is certainly a 
factor in the survival of South Asian megafauna, while the lack of strong food taboos among 
non-Muslim Chinese must have been significant in their elimination from most of China. 9 
Though there are certainly ideas in the Chinese tradition that are consistent with a less aggressive 
attitude towards the environment,10 there is no indication that these had any significant effect on 
the daily lives of most people.11   
Therefore this dissertation focuses on the ecology of human society as it changed over 
time. I have chosen the Guanzhong for my case study because it is a clearly delimited 
geographical region for which there are considerably more sources than on most other regions of 
early China. As the capital region of the Western Zhou, Qin, Han and Tang (618-907 CE) 
Dynasties, the Guanzhong occupies an important place in Chinese history, and has thus received 
more attention from archaeologists than almost anywhere else in China. It has also been studied 
in some depth by paleoecologists. Moreover, recent discoveries of Qin legal and administrative 
texts provide abundant information on the day-to-day running of the empire. Thus it is an ideal 
focus for the first English-language environmental history of early China.  
I also aim to show that there is now enough archaeological and palaeoecological data 
available for us to study prehistoric environmental history. Western scholars of China’s 
9 There are a few minor exceptions to this: 1) taboos on specific combinations of foods; 2) obscure 
magical taboos (such as that on “domestic animals that had died facing north”); and 3) differing regional 
food customs, as shown in the story such as the repugnance of Tang-era northerners for the southern 
custom of eating live-boiled frogs. In contrast to South Asia, restrictions on meat and alcohol in China 
only ever applied to specific groups, most notably monks. Edward H. Schafer, “T’ang,” in Food in 
Chinese Culture: Anthropological and Historical Perspectives, ed. K.C. Chang (New Haven: Yale 
University Press, 1977), 131–32; Roel Sterckx, ed., Of Tripod and Palate: Food, Politics and Religion in 
Traditional China (New York: Palgrave Macmillan, 2005), 168–248. 
10 E.g., N. J. Girardot et al., Daoism and Ecology: Ways within a Cosmic Landscape (Cambridge: Center 
for the Study of World Religions, 2001). Apart from the conservation of the environment around 
monasteries, Buddhism probably influenced how common people in China treated the natural 
environment at some times and places, but I have not found any evidence of it.    
11 The same can be said of the Judeo-Christian-Islamic tradition.  
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environmental history have focused on the late imperial period, by which time the lowlands of 
the Yellow and Yangzi river basins were already populated by tens of millions of farmers. The 
agricultural transformation of the core regions of Chinese civilization began in the Neolithic, and 
we now have a variety of sources with which to study it.  
 
Map 1.1: Location of the Guanzhong Basin. The North China Plain was the economic and demographic center of ancient China. The 
Guanzhong is the northwesternmost of China’s major agricultural plains; to its south and west are high mountains and the Tibetan Plateau, 
while the Gobi Desert lies to the northwest.12   
 
The reconstruction of ancient environments requires a wide variety of scientific and 
archaeological sources. However, as archaeologists of the Zhou period focus almost all of their 
efforts on tombs and city walls, there is not nearly as much good information on the Zhou 
environment as there is on that for the prehistoric period. For this reason this dissertation is 
12 http://upload.wikimedia.org/wikipedia/commons/7/7b/China_topography_full_res.jpg. Modified. 
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divided into two parts. The first, which includes chapters 2, 3 and half of 4, focuses on the 
natural and human ecology of the Guanzhong during the prehistoric and early historic period. 
The second explores the expansion of the state’s ability to mobilize resources and labor 
and argues that these state-strengthening reforms transformed the relationship between human 
society and the environment. The second half rarely directly discusses environmental change 
because we have little information on environmental transformation during the period covered. 
But we have abundant proof that Qin was able to determine how millions of people and animals 
used their surplus labor and time. By compelling them to use it for the projects of the empire 
rather than for their own purposes, the state became a powerful force in the ecology of its domain. 
The rest of this introduction will review 1) the concept of political ecology; 2) 
centralization and bureaucracy; 3) the bureaucratic reorganization of society; 4) sources; and 5) 
the literature with which I am engaging. 
A) The Political Ecology of State Strengthening 
The more centralized states become, the more they can control their domains and decide how 
land is used and people’s labor is expended. The decisions and priorities of the state thereby 
become an important factor affecting the ecology of a given area. By consistently promoting the 
expansion and intensification of agriculture, states have played a central role in the process 
whereby all of the natural ecosystems of lowland East Asia have been converted into farmland.  
If ecology is defined as the “study of the distribution and abundance of organisms and the 
interactions that determine distribution and abundance,”13 then political ecology is the study of 
how the form, organization, and administration of states affect the distribution and abundance of 
13 Michael Begon, Colin Townsend, and John Harper, Ecology: From Individuals to Ecosystems, 4th ed. 
(Malden: Blackwell, 2005), xi. 
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organisms.14 In particular, agrarian states tend to encourage the spread of humans and our crops, 
livestock and associated species (weeds, fleas, rats, cats, etc.) at the expense of the natural 
environment. This generally involves a drastic reduction in the diversity of plant and animal life 
and the replacement of complex natural ecosystems by simpler agricultural ones.  
I should emphasize that humans are animals. Our intelligence makes us unusual animals, 
able to create a wide variety of different cultures and socioeconomic structures, but we are none-
theless animals, and the replacement of natural ecosystems with human-dominated ones is an 
ecological change. The development of political structures gives a small group of elites consider-
able influence over the lives of others, including over how they interact with their environments. 
The more powerful these leaders become, the more their own goals come to shape the landscape 
and determine what plants and animals are raised on it and even to reshape the hydrology of 
some areas. This power is what makes political ecology a useful concept. The most powerful 
states in human history have been centralized and bureaucratic; centralization makes it possible 
to maintain a coherent policy and bureaucracy increases administrative control and creates stabil-
ity and longevity.15 
14 Political: “Of, belonging to, or concerned with the form, organization, and administration of a state.” 
OED Online (Oxford University Press), accessed February 5, 2015. I am aware that there is a whole body 
of scholarship in the field of critical human geography/development studies that uses the term “political 
ecology” somewhat differently, but feel that, as defined here, it describes my purpose better than any 
other formulation. On the established field of that name, see Paul Robbins, Political Ecology: A Critical 
Introduction, 2nd ed. (Chichester: J. Wiley & Sons, 2012); Piers Blaikie and Harold Brookfield, Land 
Degradation and Society (London: Methuen, 1987).  
15  I use the term “state” simply to refer to an administrative organization “that extracts sufficient 
resources from society to maintain itself, defends the territory it controls from foreign aggression, and is 
responsible for maintaining the unity of its territory, if necessary by force.” Quoted from Bruce G. Trigger, 
Understanding Early Civilizations: A Comparative Study (Cambridge: Cambridge University Press, 2003), 
195. The surplus resources and labor that the state extracts from commoners are the economic basis of the 
state, but “the state” refers only to rulers and administrators, not the ruled. This general definition 
encompasses a spectrum of polities, from small scale organizations often referred to as “chiefdoms” to 
centralized modern states. “Empires” are nothing more than very large states that, by virtue of their scale, 
incorporate a variety of different peoples and environments; the term does not imply anything about the 
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Virtually all energy in non-fossil fuel economies comes from photosynthesis in plants, 
and the growth of increasingly complex human societies required improvements in the 
production and mobilization of crops and livestock. Agrarian states had only three ways to 
increase their economic power: 1) extract surplus production from more people; 2) increase the 
amount extracted from each person; and 3) increase agricultural productivity. Note that humans 
were the primary object of exploitation; land was useless without people to exploit it. Thus by 
the nature of their economies agrarian states had strong incentives to occupy and populate new 
territory, promote population increase, improve their extractive mechanisms and encourage 
agricultural intensification, all of which were discussed by early Chinese political thinkers like 
Shang Yang (c. 390–338). This is the ecological logic of agrarian states.  
The ability of the state to harness the surplus labor of humans has much in common with 
the use of livestock for labor. In fact the evolution of states, which are characterized by a small 
minority living off the labor of the majority, bears some comparison to the earlier domestication 
of plants and animals. As Algaze writes on early Mesopotamia, “elites came to view and use ful-
ly encumbered laborers in the same exploitive way that human societies, over the immediately 
preceding millennia, had viewed and used the labor of domesticated animals. This represents a 
new paradigm of the nature of social relations in human societies. I suspect that a comparable 
shift in the way in which human labor is perceived (and exploited) is integral to all cases of early 
state formation.”16 Once we fully grasp that human are animals, it makes it easier to see that 
power in human societies consists of the ability to command the labor of other humans.  
 My focus on political ecology does not mean that I consider political organization to be 
the most important factor in the transformation of the environment. The main agents of 
structure of the state.  
16 Guillermo Algaze, Ancient Mesopotamia at the Dawn of Civilization: The Evolution of an Urban 
Landscape (Chicago: University of Chicago Press, 2008), 129. 
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environmental change throughout Chinese history have been everyday people seeking an 
improvement in their circumstances, from poor peasants moving into frontier areas to wealthy 
families draining wetlands to create fertile farmland. We know very little about the lives of 
commoners in early China, but in later periods people colonizing new land often acted without 
any aid from the state, and in some cases (such as Qing immigrants to Taiwan and Manchuria,17 
or wealthy families illegally building dikes 18 ) have acted against the will of the state. 
Nonetheless, the state often provided the basic conditions necessary for these activities to happen. 
Simply by controlling the entire subcontinent and keeping it more or less at peace for centuries at 
a time, successive Chinese empires have greatly aided in the spread of agriculture.   
Although Qin was a powerful state with considerable control over the lives of its subjects 
in the capital region, most agrarian states in history, including most Chinese empires, have 
generally been very weak at the local level. Many Chinese empires were powerful enough to 
install their man as the top authority at the county level, but were often unable either to impose 
the will of the central government if it was opposed by powerful locals, or to prevent officials 
from engaging in activities that ran counter to the interests of the state, most obviously 
embezzling state funds. This remains true today. Despite these limitations, successive Chinese 
states created a level of social stability that facilitated population increase and agricultural 
expansion. The centrality of agricultural income to these states meant that their existence over 
many centuries was an important force in the expansion of agricultural society, even in cases 
when they had little effect beyond maintaining some measure of social stability.  
17 John Robert Shepherd, Statecraft and Political Economy on the Taiwan Frontier, 1600-1800 (Stanford: 
Stanford University Press, 1993); James Reardon-Anderson, Reluctant Pioneers: China’s Expansion 
Northward, 1644-1937 (Stanford: Stanford University Press, 2005). 
18 Peter Perdue, Exhausting the Earth: State and Peasant in Hunan 1500-1850 (Cambridge: Harvard 
University Council on East Asian Studies, 1987). 
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i) Political Centralization and Bureaucratization  
From the origins of civilization to the formation of empires, anyone seeking to augment their 
political power had to gain control over more people and land. In China, as in other places where 
states and empires emerged, administrative capabilities and political structures developed quite 
gradually. The first bureaucratic structures in China emerged in the Western Zhou period (1045-
771), and the first centralized bureaucratic states formed in the Warring States Period (481-
221).19  
Highly decentralized political systems, in which the political center has only loose control 
over its nominal vassals, are very common in human history.20 In such systems, the ruler directly 
administers his own territory and has limited control over the affairs of his nominal 
subordinates.21 When central power is strong, such polities can become functional states; when it 
is weak they are essentially military alliances of independent states. Even relatively powerful 
pre-industrial states were often composed of a variety of local power structures over which the 
state had varying degrees of control.22 From an ecological perspective, the central courts of such 
decentralized systems have little ability to directly affect the environmental organization of 
anything but their own territories, though they can still create the conditions for population 
growth and agricultural expansion.  
19 The Spring and Autumn Annals ends in 481, which is why the Spring and Autumn period has often been 
considered to end then. I take 481 as the divide between the Spring and Autumn and the Warring States 
period to emphasize that both periods are named after books, and the division between them is arbitrary.  
20 These have often been described as “feudal,” a term that is not very useful because it has been defined 
in so many different ways. For examples of decentralized polities, see Georges Roux, Ancient Iraq 
(Harmondsworth, 1980), 283, 377; Douglas E. Streusand, Islamic Gunpowder Empires: Ottomans, 
Safavids and Mughals (Boulder: Westview Press, 2011), 20–21; John Whitney Hall, “The Muromachi 
Bakufu,” in The Cambridge History of Japan v. 3, ed. Kozo Yamamura (Cambridge: Cambridge 
University Press, 1990), 193–202. The British Commonwealth was a similar system until 1945.  
21 In contrast to less stratified societies, in which there are wide variations in gender roles and relations, all 
state level societies in human history have been dominated by males. This is surely a fact of great 
importance to environmental history, though it is unclear exactly how.   
22 E.g., John F. Richards, The Mughal Empire (New York, NY: Cambridge University Press, 1993), 77–93. 
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The importance of bureaucracy lies in both stability and in administrative reach. In non-
bureaucratic states, political decisions are made by a small group of people at the top of the 
political system, and the success of the state is thus strongly dependent on the ability of those 
people. Such systems are unstable because the death of a ruler without an adult heir, factional 
struggles, etc., can all cause serious crises. Without the ability to ensure that subordinates follow 
orders, the rulers of weakly centralized states often had to personally lead armies into battle, and 
to travel around and administer their territories in person. Bureaucracy allows the state to 
continue functioning regardless of the abilities of the person supposedly in charge of it, and in 
fact one of the strengths of the imperial Chinese system was the limits placed on the power of the 
emperor by the bureaucracy. Given that hereditary monarchies are guaranteed to produce 
incompetent, underage or insane rulers from time to time, a bureaucracy is essential for the 
continuity of the state.   
Although scholars of government recognize that there is a range of degrees of 
bureaucratization, 23  the word is used in two different ways by scholars. Scholars of early 
civilizations frequently use the term to refer to an administration which employed writing, was 
organized in a clear hierarchy and in which officials were appointed and dismissed by the ruler.24 
The more traditional definition comes from Max Weber, whose “ideal type” of bureaucracy was 
based on modern Europe.  He emphasized 1) general rules of administrative practice, including 
well-defined duties and powers of each position; 2) a clear, hierarchical, chain of command; 3) a 
23 Max Weber, Economy and Society: An Outline of Interpretive Sociology (Berkeley: University of 
California Press, 1978), 969–73; S. E. Finer, The History of Government from the Earliest Times. v. 1. 
Ancient Monarchies and Empires (Oxford: Oxford University Press, 1997), 63–66. 
24  Li Feng, Bureaucracy and the State in Early China: Governing the Western Zhou (Cambridge: 
Cambridge University Press, 2008); Marc Van De Mieroop, The Eastern Mediterranean in the Age of 
Ramesses II (Malden: Blackwell, 2007); McGuire Gibson and Robert D. Biggs, The Organization of 
Power: Aspects of Bureaucracy in the Ancient Near East, 2nd ed. (Chicago: The Oriental Institute of the 
University of Chicago, 1991); A.K. Grayson, “Assyrian Civilization,” in Cambridge Ancient History Vol. 
3 Pt. 2, ed. John Boardman et al. (Cambridge: Cambridge University Press, 1991), 199–206. 
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system for training officials; 4) officials perceiving officeholding as their vocation, one which 
followed specific career lines; and 5) officials being paid a salary that corresponded to the level 
of their position.25 Weber called this “modern bureaucracy,” but in fact it describes rather well 
the early imperial bureaucracy of China, and in this thesis I will use the term “bureaucracy” to 
refer to such a system. It is more useful as an analytic concept if defined narrowly.  
Bureaucracy (originally a derogatory term) literally means “rule by desks,” and describes 
a political system ruled not by warriors or aristocrats, but by clerks reading and writing at 
desks.26 The common usage of the term implies paperwork, red tape, and the various problems 
involved in dealing with an impersonal and (selectively) rule-bound administration. Although 
many ancient rulers employed scribes to read and write for them, a state cannot be considered 
fully bureaucratic until the scribes or clerks form the core of the government.27 The court or 
legislative body at the top of the hierarchy makes the key decisions, but the bureaucracy is what 
actually governs. Many aspects of modern European bureaucracy appeared in China during the 
Qin and Han empires, long before a similar degree of bureaucratic centralization appeared 
anywhere else on earth,28 profoundly influencing subsequent East Asian civilizations.29  
The main reason for the development of bureaucracy was an increase in the quantity of 
25 Weber, Economy and Society, 956–65. Weber also emphasizes the separation of state property from that 
of officials, something that has never been achieved in China. Their public fiscal transparency is the main 
area in which modern Western bureaucracies are better (both for their subjects and in terms of functionali-
ty) than ancient or modern Chinese ones. Transparency allows states to clearly distinguish state property 
from the private income of officials. Weber also insisted that salaries must be paid in money, not in grain, 
though this may be less relevant in a society like pre-Han China, when coinage was not the main standard 
of currency. The key issue is that officials are dependent on the regular payment of salaries.  
26 Eugene Kamenka, Bureaucracy (Oxford: Blackwell, 1989). 
27  By which I mean “The action of ruling and directing the affairs of a state; political rule and 
administration.” OED online, July, 2015. 
28 Herrlee G. Creel, The Origins of Statecraft in China: The Western Chou Empire (Chicago: University of 
Chicago Press, 1970), 1–28. 
29 Denis Twitchett and Herbert Franke, eds., The Cambridge History of China. Vol. 6: Alien Regimes and 
Border States (Cambridge: Cambridge University Press, 1994), 2–4; Charles Holcombe, The Genesis of 
East Asia, 221 B.C.-A.D. 907 (Honolulu: Association for Asian Studies, 2001). 
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administrative work (and therefore of literate bureaucrats) required by strengthening states. 
Whereas earlier states only required scribes to keep basic records and convey messages, Qin 
wanted control over arable land and people within its domain, which required an army of literate 
officials spread across the land. Given the relatively low level of surplus production in 
preindustrial societies, there was a clear limit to the size of bureaucracy that could be supported. 
The more income the state extracted to support its bureaucracy, the greater risk that the whole 
system would collapse. For this reason, “hereditary rulers generally preferred a 'prudent and 
durable rate of exploitation' and security of revenues to trying to maximize capital 
accumulation.”30 Qin’s collapse proves the wisdom of this strategy. 
ii) Administrative Reorganization of Environment and Society 
 
Like Early Modern Europe, the strengthening reforms of the Eastern Zhou period occurred in a 
context of centuries-long inter-state competition. In their drives to mobilize more resources and 
human labor, they found ways to reorganize both society and the environment to make them 
easier to monitor and exploit. In the words of James Scott, state officials wanted to increase the 
“legibility” of society to make it easier to control, which led them to try to remodel society into 
structures that matched administrative categories and methods. Scott argues that when one 
considers state-strengthening reforms in these terms then “processes as disparate as the creation 
of permanent last names, the standardization of weights and measures, the establishment of 
cadastral surveys and population registers, the invention of freehold tenure, the standardization 
of language and legal discourse, the design of cities, and the organization of transportation 
seemed comprehensible as attempts at legibility and simplification.”31 
30  Trigger, Understanding Early Civilizations, 388, citing Max Weber’s The Agrarian Sociology of 
Ancient Civilizations. 
31 James C. Scott, Seeing like a State: How Certain Schemes to Improve the Human Condition Have 
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 Qin, in fact, established virtually all of these, and probably went further in simplifying 
society for administrative rationalization than any previous state. However, Qin collapsed, and 
no subsequent dynasty in Chinese history managed to maintain accurate records of population or 
land for very long, so Scott is essentially correct that only in modern times did states truly 
achieve these aims.32 But Qin’s administration was revived by the Han Dynasty, whose four 
hundred year reign permanently established a version of Qin’s system as the standard model of 
political organization in China.  
 Scott emphasizes the diversity of the premodern systems that these attempts at legibility 
were designed to eliminate. We know virtually nothing about local practices in Qin in earlier 
periods, but it is clear from Qin’s 4th century reforms that there was a diversity of social practices, 
such as family size and field organization, that the state was trying to erase in its drive for 
standardization. As Scott notes, this process in politics is similar to the way agriculture changes 
ecology, by simplifying it and replacing diversity with uniformity.  
We know from modern history that state-strengthening reforms are always damaging or 
inconvenient to some people, and are thus always resisted. But because of the nature of our 
sources, we have little information on everyday forms of peasant resistance in early China 
(except for running away from state control), but we do have considerable evidence of resistance 
to the standardization of administration from conservative members of the educated classes.  
Failed (New Haven: Yale University Press, 1998), 2. We know little about state influence on urban design 
in early China, but our sources suggest that most rulers put far more effort into palaces, ritual sites and 
city walls than into the residential areas of commoners. Of Scott’s two other concepts, the Authoritarian 
State is also relevant here, while High Modernism is not, though Warring States reforms were the third 
century BCE equivalent of modernism.     
32 On the relationship between state and taxpayers in later periods, see Denis C. Twitchett, Financial 
Administration under the T’ang Dynasty (Cambridge: Cambridge University Press, 1963); Ray Huang, 
Taxation and Governmental Finance in Sixteenth-Century Ming China (London: Cambridge University 
Press, 1974); Kung-chuan Hsiao, Rural China: Imperial Control in the Nineteenth Century. (Seattle: 
University of Washington Press, 1967). 
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The most famous of these were Confucius and his school, who defended the more 
flexible earlier traditions and resisted state-strengthening and standardization.33 For example, 
Mencius (c. 372 – 289) resisted the standardization of taxation.34 They also critiqued how states 
extended their control over non-agricultural land that had previously been untaxed. For example, 
the Xin yu criticizes Duke Zhuang of Lu 魯莊公 for being “greedy for the profit from the 
mountains, forests, grasslands and marshes. He competed with the people in gaining the wealth 
from the fields, fisheries, firewood and edible plants 規固山林草澤之利, 與民争田漁薪菜之
饒.”35People considered these resources public, especially insofar as they were precisely the 
things they depended on when their crops failed, so the state taking them over ran counter to 
their moral economy.36 These complaints about the expansion of state power, coming as they did 
from the impoverished lower aristocracy, whose own privilege was also incompatible with state 
strengthening, are our only evidence of the of opposition to these measures.  
Like earlier moves by polities to get people to do labor service and later to pay taxes, 
many of these reforms were gradually accepted. This is the long term importance of the Qin 
Empire: it made centralized bureaucracy into the standard political model. By establishing a 
system in which paying taxes and doing both statute labor and military service was seen as 
normal, it in a sense legitimated the empire. Qin’s harshness did this especially well because it 
allowed the subsequent Han to be seen as benevolent, even though it still required taxes as well 
33 Classicists (ru 儒) are often called “Confucians,” but this is inappropriate because Confucius and his 
school were just one group of classicists. Mark Edward Lewis, Writing and Authority in Early China 
(Albany: SUNY Press, 1999), 57–60. 
34 James Legge, The Chinese Classics II: The Works of Mencius (Hong Kong: Hong Kong University 
Press, 1960), 241–42; Jiao Xun 焦循, Mengzi zhengyi 孟子正義 (Beijing: Zhonghua, 1987), 338–40.   
35 Wang Liqi 王利器, Xin yu jiaozhu 新語校注 (Beijing: Zhonghua, 1986), 8.124; Mei-kao Ku, A Chinese 
Mirror for Magistrates: The Hsin-Yü of Lu Chia (Canberra: Australian National University, 1988), 110. 
See also Yan Ying's critique in Yang Bojun 楊伯峻, Chunqiu Zuo zhuan zhu 春秋左傳注 (Beijing: 
Zhonghua, 1990), 1417 (Zhao 20). 
36 See James C. Scott, The Moral Economy of the Peasant: Rebellion and Subsistence in Southeast Asia 
(New Haven: Yale University Press, 1976). 
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as labor and military service. Successive states continued to exert their influence over 
environments across the subcontinent, and centralized bureaucratic government became the 
paradigm of political organization across East Asia. This can be shown by the poem written 
about China’s first emperor by its final one, Mao Zedong:37 
Although the ancestral dragon is dead, Qin is still here.          祖龍魂死秦猶在 
Despite its fame, Confucianism is worthless chaff.         孔學名高實秕糠 
While a hundred generations have all employed Qin's governance methods.  百代都行秦政法
                  
B) Sources of Early Chinese Environmental History 
Both the political focus and the structure of this dissertation are dictated by the nature of the 
sources. The majority of work done in the fields of environmental archaeology and paleoecology 
in China has focused on the pre- and proto-historic period, so the first section of the dissertation 
focuses on the natural environment and agricultural society of the Neolithic and early Bronze 
Age. Conversely, we have very good data on political history for the subsequent period, and 
virtually none on the environment. Early Chinese texts were mostly written by political elites and 
administrators, and these texts have been the basis for archaeological research on this period. So 
we have an abundance of information on the politics of the Zhou period, and the second half of 
the dissertation therefore focuses on the political ecology of the Zhou and Qin states. None of the 
sources used in this work are simple records of the past, and the body of this thesis concerns 
interpreting and combining evidence from divergent sources.   
37 Mao Zedong 毛澤東, “Du Fengjian lun cheng Guo lao 讀《封建論》呈郭老,” in Jianguo yilai Mao 
Zedong wengao 建國以來毛澤東文稿, vol. 13 (Beijing: Zhongyang wenxian, 1987), 361. Written by 
Mao for Guo Moruo in 1973 partly in response to the latter’s 1943 critique of the Qin first emperor (the 
“ancestral dragon”). The poem actually says that the dragon’s hun 魂 is dead, referring to the ethereal soul 
that disperses after a person’s physical death. Zheng 政 is also the given name of the Qin first emperor, so 
the last line could also mean “A hundred generations have employed the methods of the first emperor.”   
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i) Earth Sciences 
Over the past twenty years the Chinese government has devoted enormous resources to science 
and has encouraged collaboration between Chinese and foreign scholars. Our data on ancient 
soils, climate, plants and animals is constantly increasing in quantity and quality, which allows 
us to rethink the natural ecology of North China. For example, it was long believed that the 
Neolithic climate of North China was subtropical, but we now know that the average temperature 
has not changed by more than a few degrees over the past ten thousand years. This makes clear 
that most animals that have disappeared from the region have been eliminated by human activity, 
not by climate change. Most of my discussion of these materials is found in Chapter Two. 
Each source of information on ancient climate and vegetation reflects different things. It 
is important to understand how each type of data was formed and how it has changed over time. 
In general, the more types of records available, the more complicated the picture becomes. In 
contrast to simple lines depicting long-term climate trends, higher-resolution proxies show 
constant fluctuation. Scientific advances permitting increased temporal resolution are important 
because human societies are much more vulnerable to short-term weather anomalies than to 
long-term changes in average temperature or precipitation.   
The Guanzhong’s soil is the most fundamental record of its environmental history. 
Changes in precipitation and land use permanently affect the soil. Methods used by soil scientists 
include measuring changes in grain size (which reflects the strength of winds that blew sediment), 
magnetic susceptibility (which reflects the degree of organic weathering and therefore 
precipitation), carbon content (which reflects life) and charcoal grains (which reflect fire). Soil 
micromorphology, which involves examining soil samples under a microscope, provides 




The study of fossil pollen is usually of fundamental importance to such studies because it 
reflects changing vegetation over time. But pollen does not preserve well in the Guanzhong’s 
loess soil, and human activity has completely eliminated all lakes and wetlands, which do 
preserve it well. Nonetheless, the few pollen studies of the region are essential for reconstructing 
the region’s ancient vegetation, and suggest that the region has not been densely forested in the 
past ten thousand years.  
Paleoclimate science has advanced rapidly in the decades since Zhu Kezhen’s 竺可楨
pioneering work, and there are now a variety of different proxies for past climate.38 I will discuss 
them in more detail in the Chapter Two. Many paleoclimate indicators only tell us about long-
term trends, which are far less important to humans than short term events, but new research 
reveals massive floods that occurred at specific times. 
The hazy dating and long timescales of most paleoecological data make it difficult to 
combine with textual evidence which, in China, is often dated to the year or even time of day. 
With a few exceptions, our data on ancient environments gives us a general picture of a specific 
century or decade. However, a slight change in precipitation or temperature over the course of 
fifty years would only make a difference to human societies located at ecological margins. It is 
short-term events like the failure of monsoon rains during the planting season, hail that destroys 
crops, or floods, that would be of most concern to agricultural societies, and these are mostly 
impossible to see with the resolution of data that we now have. Therefore until we have more 
high-resolution data, it is generally impossible to correlate specific historical events with specific 
climatic “events.” 
38 Zhu Kezhen, “Zhongguo jin wuqian nian lai qihou bianqian de chubu yanjiu 中國近五千年來氣候變
遷的初步研究,” Kaogu xuebao 1 (1972), 15-38; Ko-chen Chu, “A Preliminary Study on the Climatic 
Fluctuations during the Last 5,000 Years in China,” Cycles 2 (1973): 243–61. 
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I had originally intended to use textual and art-historical evidence (such as animal-shaped 
bronzes) to reconstruct the flora and fauna of early North China. However, it soon became clear 
that the combination of environmental archaeology and scientific research on the modern 
distribution of plants and animals provides a far better idea of the native ecology of the region. 
Most of the plants and animals mentioned in early texts or depicted on early artworks are ones 
that we already know inhabited the region based on zooarchaeology and modern zoology. For 
example, poems depicting Qin rulers hunting elaphures, boar, deer, pheasant, and hare merely 
confirm that these species were found there.39 Furthermore, when early texts employ obscure and 
rarely-used words for plants and animals, we usually have no way of being sure what they mean. 
Very likely some of them represent regional vocabulary for more common animals, but if they 
did refer to rare or unusual flora and fauna then we cannot expect later commentators to 
understand them. Delving into the commentarial tradition to identify ambiguous plants and 
animals usually reveals a mess of ancient guesswork, not reliable answers.40   
ii) Archaeology in China 
If I had been working on a similar research question in another part of the world, I would very 
likely have focused more on archaeology, a discipline well suited to materialist analysis. 
However, archaeologists of the Zhou-Han period mostly focus on tombs and cities, which do not 
tell us much about environmental factors or rural society. The reason they do this is that the 
dominant paradigm in Chinese archaeology has generally been culture-historical, and 
39 Gilbert L. Mattos, The Stone Drums of Ch’in (Nettetal: Steyler Verlag, 1988), 220. 
40 Reference works like Gao Mingqian 高明乾 and Lu Longdou 盧龍鬥, Zhiwu gu Hanming tukao 植物
古漢名圖考 (Zhengzhou: Daxiang, 2006) give a false sense of certainty by indicating one plant for each 
Chinese name. The Grand dictionnaire Ricci de la langue chinoise (Paris: Association Ricci, 2001) is 
more reliable because it indicates uncertainty, and that many words were used for more than one plant or 
animal. (I have not had access to the associated botanical dictionary, Francine Fèvre and Georges Métailié, 
Dictionnaire Ricci des plantes de Chine [Paris: Association Ricci, 2005]). 
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archaeologists of historical periods tend to base their research on texts rather than exploring 
aspects of society that are not mentioned in them.41 Archaeologists of the historical period in 
China have done little research on common people (agricultural or rural archaeology), 
socioeconomic relations (economic archaeology) or the ecological basis of human society 
(environmental archaeology).42   
In contrast to scholars of historical periods, archaeologists of the Neolithic devote 
considerable attention to environment and subsistence. Some of the best-excavated Neolithic 
sites in the world are in China, including the Banpo and Jiangzhai sites near Xi’an, and we have 
a good idea of the subsistence strategies used by these people. The large-scale excavations at 
these two sites give us a better understanding of agricultural villages than we have for any other 
period of ancient (pre)history. The abundance of excavated farming, fishing and hunting tools 
provides a firm basis for the study of changing subsistence strategies over time.  
The enormous progress in environmental science described above is also apparent in 
Chinese environmental archaeology. Research on plant macrofossils is clarifying the prehistory 
41 Lothar von Falkenhausen, “On the Historiographical Orientation of Chinese Archaeology,” Antiquity 67, 
no. 257 (1993): 839–49. 
42 Chinese archaeology began with the study of ancient artifacts, which was the domain of the wealthy 
elites who had received an education in the Zhou classics, and had the money to purchase antiquities. 
Many of the best scholars of antiquity in Maoist China came from this class, who perpetuated this 
objects-oriented approach. Others were educated in the West in the early 20th century, when culture-
historical archaeology was the dominant paradigm. See Bruce Trigger, A History of Archaeological 
Thought, 2nd ed. (Cambridge: Cambridge University Press, 2006), 211–313. This focus on the careful 
study of artifacts to determine the interaction and diffusion of archaeological cultures over time has 
remained the dominant paradigm ever since. After the 1949 revolution the government imposed the rigid 
Soviet “five stages” historiographical model. Scholars under Stalin had replaced Marx’s critical historical 
materialism with a kind of state religion which taught that all human societies pass through the same five 
stages and the resulting triumph of Communism was a scientific fact. Instead of using Marxist theory to 
understand Chinese (pre)history, which would have focused on economic relations and technologies of 
production, scholars stuck with the culture-historical paradigm because they were not permitted to 
question the five stages theory of history. I do not know if Chinese archaeologists were even aware of the 
brief period in the 1930s during which Soviet archaeologists were able to creatively use Marx’s ideas to 
develop new archaeological theories and methods, which had a great influence on Western archaeology. 
See Trigger, A History of Archaeological Thought, 328-44. 
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of plant domestication and the gradual diversification of crop types. The same can be said of 
zooarchaeology, which is also our most important source on the changing composition of the 
wild fauna in an area. In contrast to earlier scholarship that was based on texts, we can now trace 
the formation of agricultural systems for millennia before they appear in texts, though we can be 
sure that our understanding will improve greatly in the future. 
The focus of archaeologists of historical periods on tombs and cities is useful because it 
generally confirms the accuracy of early historical texts, and fills out their terse descriptions with 
a variety of new evidence. The large numbers of tombs excavated also provide considerable 
information on socioeconomic and cultural history. However, the lack of environmental 
archaeology and excavations related to the lives of common farmers means that this information 
is not particularly useful for environmental history, and my chapters on the Zhou and Qin are 
mostly based on texts.      
iii) Texts 
The two main types of written sources are archaeologically excavated texts and received texts, 
the latter being those that have been passed down since the time they were composed. Pre-Qin 
received texts were passed down to the present through a long history of being recopied, 
rearranged, transcribed into different scripts, lost and reconstructed, and so on.43 On the other 
hand, many of them have been intensively studied for over two thousand years, and that tradition 
is the basis for research on newly discovered texts.44 Moreover, received texts are the ones 
43 Edward L. Shaughnessy, Rewriting Early Chinese Texts (Albany: State University of New York Press, 
2006); Matthias L. Richter, The Embodied Text: Establishing Textual Identity in Early Chinese 
Manuscripts (Leiden: Brill, 2013); William G. Boltz, “The Composite Nature of Early Chinese Texts,” in 
Text and Ritual in Early China, ed. Martin Kern (Seattle and New York: University of Washington Press, 
2005), 50–78. 
44 John B. Henderson, Scripture, Canon, and Commentary: A Comparison of Confucian and Western 
Exegesis (Princeton: Princeton University Press, 1991); Benjamin Elman, From Philosophy to Philology: 
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people considered valuable enough to copy and recopy over and over again through the centuries, 
and few excavated texts can compare in terms of quality of content or style with them. In general, 
my attitude towards the dating and reliability of received texts is shown by the way that I employ 
them. I generally follow Early Chinese Texts, a work with which I have rarely found fault, and 
which I will not cite in each case.45 I will discuss received sources that I rely on more heavily in 
the relevant sections. 
As I showed in my MA thesis, there is considerable information on environmental history 
scattered through the received textual corpus.46 Most of this information comes in the form of 
passing references in writings on other topics, which are too few and too scattered to reveal how 
any particular subject of inquiry changed over time. For example, if we want to learn about 
fishing in ancient China, we can find a few dozen references to various kinds of fishing methods 
in early texts, which is far too few to tell us about differences in fishing methods among different 
groups of people or in different regions, or how fishing methods changed over time. And even 
the precise meaning of ancient names for fishing methods or tools is often unclear.  
Only a few early texts contain more than scattered information relevant to environmental 
history, most notably the Book of Odes (shi jing 詩經), with its many details on rural life, and 
Sima Qian’s “Treatise on Rivers and Canals” (He qu shu 河渠書, chapter 29 of the Shi ji 史記). 
The Zhou li 周禮 tells us a lot about the material lives of elites and the way states managed the 
environment. Received texts were mostly written by the political elite, who were also the ones 
Intellectual and Social Aspects of Change in Late Imperial China, 2nd, rev. (Los Angeles: UCLA Asian 
Pacific Monograph Series, 2001). 
45 Michael Loewe, ed., Early Chinese Texts: A Bibliographical Guide (Berkeley: Society for the Study of 
Early China, 1993). 
46 Brian Lander, “Writing the Environmental History of the Yellow River Region from the Zhou to the 
Han: Sources and Methodological Problems” (M.A. Thesis, McGill University, 2006). I did not employ 
many excavated texts. 
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who made the decisions about which ones were preserved. They thus reflect the urban and 
political interests of these elites and contain little useful information on rural commoners.   
 Archaeologically excavated texts are in one sense more reliable sources than received 
texts because we do not have to worry about how they were edited and copied over the past two 
thousand years. On the other hand, we do not have ancient commentaries to help us explain them, 
and they can be very difficult to understand.47 In addition, documents on perishable materials are 
found only in places with appropriate preservation conditions, especially the arid northwest and 
the waterlogged parts of the Yangzi and Huai River valleys. The only texts on wood or bamboo 
excavated in the Yellow River valley have been found in peripheral areas like Gansu and 
southern Shandong, not in the heartland of Zhou civilization.  
Among excavated texts, administrative documents are somewhat unique because they 
were written for a specific short-term purpose and were intended to be read only by a few other 
administrators. All others, including philosophical, medical, divination or legal texts, were 
written with a somewhat broader audience in mind. Moreover, the majority of administrative 
texts were excavated from wells or border posts in the northwest and in Hunan, and there is no 
question about their authenticity. In contrast, the other documents were mostly excavated from 
tombs, and some scholars believe that these could be replicas produced for burial rather than 
original administrative documents, though I do not find these arguments particularly 
convincing.48 Of course, texts bought on the antiquities market present much greater problems of 
authentication, and must be evaluated separately in each case.  
47 Edward L. Shaughnessy, ed., New Sources of Early Chinese History: An Introduction to the Reading of 
Inscriptions and Manuscripts (Berkeley: University of California, 1997). 
48 Hsing Yi-tien, “Qin-Han Census and Tax and Corvée Administration: Notes on Newly Discovered 
Texts,” in Birth of an Empire: The State of Qin Revisited, ed. Yuri Pines et al. (Berkeley: University of 
California Press, 2013), 177–79. See also Enno Giele, “Using Early Chinese Manuscripts as Historical 
Source Materials,” Monumenta Serica 51 (2003): 428–34. 
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 As discussed in more detail in Chapter Six, I will employ legal texts excavated from 
tombs in Shuihudi, Zhangjiashan and Longgang, all in the central Yangzi region. Legal texts are 
among the best sources for understanding how the state worked, and how it affected the 
environment. Although they were excavated far from the capital, references within them make 
clear that they were produced by the Qin and Han central governments in the Guanzhong (the 
Longgang laws may be an exception). The Zhangjiashan texts are dated to 186, about 15 years 
after the founding of the Han Dynasty. It is clear from the many parallel passages that these are 
Qin laws modified to reflect early Han realities. I will employ them as Qin laws except in the 
few cases where they clearly reflect early Han changes. I will not use any Han documents 
produced subsequent to those at Zhangjiashan as direct evidence of Qin practice, but will use 
them to explain ambiguities in Qin texts. The entire Han administrative system was adopted from 
Qin, and much of Qin’s administrative vocabulary remained in use for centuries.  
 Until recently, using these laws to understand Qin administration was hampered by the 
fact that we could not prove whether any of these laws were actually implemented. Thousands of 
administrative documents excavated from a well in Liye, Hunan, now provide us with a detailed 
record of local administration, and show that the administration was in fact following these laws. 
However, Liye was around 1,000 km from the capital travelling overland by road and water, and 
its documents reflect a situation very different from that in the Guanzhong. The Liye texts will be 
invaluable for an environmental history of the Liye site, but for my purposes they are mainly 
useful for understanding how the state worked.  
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C) Literature review   
This work builds on a long tradition of scholarship on the human impact on the environment by 
American environmental historians,49 and scholars from fields as diverse as archaeology, paleoe-
cology, historical geography, ecology, economic history and landscape history.50  
Although the field of Chinese environmental history is young, Western discourse on Chi-
na has been concerned with the effect of China’s environment and climate on its sociopolitical 
history for over two centuries. Eighteenth and nineteenth century Europeans frequently explained 
perceived problems of “Asiatic” society as the results of geography or climate.51 Max Weber 
continued this tradition, arguing that “in China, as in Egypt, the need to control the rivers was 
prerequisite to a rational economy. This need was decisive for the inception of central authority 
and its patrimonial officialdom, which has existed throughout Chinese history.”52 Weber’s work 
49 Works that I found useful include Donald Worster, The Wealth of Nature: Environmental History and 
the Ecological Imagination (New York: Oxford University Press, 1993); Warren Dean, With Broadax and 
Firebrand: The Destruction of the Brazilian Atlantic Forest (Berkeley: University of California Press, 
1995); William Cronon, Changes in the Land: Indians, Colonists, and the Ecology of New England (New 
York: Hill and Wang, 1985); William Cronon, “A Place for Stories: Nature, History, and Narrative,” 
Journal of American History 78, no. 4 (1992): 1347–76; Shepard Krech, The Ecological Indian: Myth and 
History (New York: W. W. Norton & Company, 2000). 
50 E.g., George P. Marsh, Man and Nature; Or, Physical Geography as Modified by Human Action (Seattle: 
University of Washington Press, 2003 [1864]); William G. Hoskins, The Making of the English 
Landscape (London: Hodder and Stoughton, 1955); Oliver Rackham, The History of the Countryside 
(London: J.M. Dent, 1986); Neil Roberts, The Holocene: An Environmental History, 3rd ed (Oxford: 
Blackwell, 2013); Peregrine Horden and Nicholas Purcell, The Corrupting Sea: A Study of Mediterranean 
History (Oxford: Wiley-Blackwell, 2000); G.P. van de Ven, ed., Man-Made Lowlands: History of Water 
Management and Land Reclamation in the Netherlands, 4th ed. (Utrecht: Uitgeverij Matrijs, 2004); 
Charles Redman, The Archaeology of Global Change: The Impact of Humans on Their Environment 
(Washington: Smithsonian Books, 2004).  
51  Timothy Brook and Gregory Blue, China and Historical Capitalism: Genealogies of Sinological 
Knowledge (Cambridge: Cambridge University Press, 1999), 85–109; Charles de Secondat Montesquieu, 
The Spirit of the Laws (Cambridge: Cambridge University Press, 1989), “On the Chinese Empire,” 126–
28, “How the laws of political servitude are related to the nature of the climate,” 278–84; Georg Wilhelm 
Friedrich Hegel, The Philosophy of History (New York: Dover Publications, 1956), “geographical basis of 
history,” 100–102.  




                                                 
on Chinese social history was far more sophisticated than any previous Western scholarship, and 
had great influence on 20th century sinology.  
Combining the insights of Karl Marx and Max Weber, Karl A. Wittfogel’s 1931 book The 
Economy and Society of China; an Attempt at a Scientific Analysis of a Large Asian Agrarian 
Society, Part One: Forces of Production, Processes of Production and Circulation, put consider-
able emphasis on environmental factors.53 Wittfogel’s focus on technologies and relations of 
production is much more in line with Karl Marx’s methodology than most of the “five stages” 
historiography later produced in the People’s Republic of China. Wittfogel’s early works greatly 
influenced Joseph Needham, whose Science and Civilisation in China contains a variety of es-
sential work for environmental historians.54 
Japanese historians did many detailed studies of the socioeconomic history of China,55 
laying the groundwork for Western scholars like Robert Hartwell, William Skinner, Mark Elvin 
and Peter Perdue, all of whose work also touched on issues related to the human impact on the 
environment. 56  These works generally pay careful attention to the role of the state in 
53 Karl A. Wittfogel, Wirtschaft und Gesellschaft Chinas; Versuch der wissenschaftlichen Analyse einer 
grossen asiatischen Agrargesellschaft, Schriften des Instituts für Sozialforschung an der Universität 
Frankfurt a. M. (Leipzig: CLHirschfeld, 1931); See also Karl A. Wittfogel, “The Foundations and Stages 
of Chinese Economic History,” Zeitschrift Für Sozialforschung 4 (1935): 26–60; Ulrich Vogel, “K. A. 
Wittfogel’s Marxist Studies on China (1926-1939),” Bulletin of Concerned Asian Scholars 11, no. 4 
(1979): 30–37. 
54 Joseph Needham et al., Science and Civilisation in China (Cambridge: Cambridge University Press, 
1954-). The environment-related topics covered in this multi-volume and multi-author work include 
cartography, animal traction, hydraulic technology, transportation technology, mining, botany, agriculture, 
forestry and food technology. 
55 For translated works and bibliographies, see Mark Elvin, Japanese Studies on the History of Water 
Control in China : A Selected Bibliography (Canberra, Tokyo: The Institute of Advanced Studies, 
Australian National University, 1994); Yoshinobu Shiba, Commerce and Society in Sung China, trans. 
Mark Elvin (Ann Arbor: University of Michigan, Center for Chinese Studies, 1970); Ayao Hoshi, The 
Ming Tribute Grain System (Ann Arbor: Center for Chinese Studies, University of Michigan, 1969). 
56 Mark Elvin, The Pattern of the Chinese Past: A Social and Economic Interpretation (Stanford: Stanford 
University Press, 1973); G. William Skinner, The City in Late Imperial China (Stanford: Stanford 
University Press, 1977), 3–31, 211–351, 391–474; Robert M. Hartwell, “Demographic, Political, and 
Social Transformations of China, 750-1550,” Harvard Journal of Asiatic Studies 42, no. 2 (1982): 365–
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socioeconomic history. Yi-fu Tuan 段義孚 also wrote a historical geography of China that is 
essentially a work of environmental history.57  
In China, environmental change is one of the subjects studied in the field of Historical 
Geography, which was founded in China during the Republican period by scholars associated 
with Gu Jiegang 顧頡剛 (1893–1980). It continued to flourish after 1949 because its subject 
matter was either apolitical (e.g., identifying ancient place names and administrative boundaries), 
nationalistic (e.g., the maps of imperial borders in the Atlas of the Historical Geography of China) 
or, in the case of environmental research (e.g., studies of historic soil erosion), useful for China’s 
economic development.  
The most important scholar of the environmental history of ancient Shaanxi was Shi 
Nianhai 史念海 (1912-2001).58 His work explored issues such as vegetation change, erosion and 
gully formation, transportation, economic history, and historical hydrology, focusing mostly on 
the Zhou to Tang period. His studies of environmental change, which combined field observation 
with textual research, contain many valuable insights into specific issues and long-term 
processes. Many of his insights were drawn from his familiarity with the region’s history during 
the entire historical period.    
The work of historical geographer Wen Huanran 文煥然 and colleagues on the changing 
distribution of plants and animals in Chinese history demonstrated the possibilities of using 
textual and archaeological sources to trace the elimination of various species from the 
442; Perdue, Exhausting the Earth: State and Peasant in Hunan 1500-1850.  
57 Yi-fu Tuan, China, The World’s Landscapes (Chicago: Aldine, 1969). 
58 Shi’s works were originally published in journals, then collected in the eight volumes of Heshan ji 河山
集 (various publishers, 1963-2006; the volumes are numbered 1-7 and 9, with the Xi’an lishi ditu ji 西安
歷史地圖集 being considered the eighth volume). Most of writings on the environmental history of North 
China are collected in Shi Nianhai 史念海, Huangtu Gaoyuan lishi dili yanjiu 黄土高原歷史地理研究 
(Zhengzhou: Huang He shuili, 2001). 
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landscape.59 Zhu Kezhen laid the foundation for the interdisciplinary study of ancient climates in 
China.60 His work on historical periods remains important, though his work on prehistory has 
been superseded due to rapid advances in paleoclimate science.   
In Japan, Hara Motoko 原宗子 has studied various aspects of the environmental history 
of early China. Her works include a detailed study of the “Di Yuan” chapter of the Guanzi,61 a 
history of agricultural development in the Zhou-Han period focusing on the loess region,62 and a 
more general survey of early China’s environmental history.63 Her work is strongly focused on 
agriculture and is useful for showing the connections between soil science and history.   
Mark Elvin was the first scholar to publish works explicitly on the environmental history 
of China, and, with Liu Ts’ui-jung, to organize a conference on the topic.64 Some of his work, 
and the early chapters of Robert Marks’ recent textbook, are the only scholarship to touch on 
early China’s environmental history.65 Elvin’s work laid out many of the central problems of 
China’s environmental history. His chapter entitled “War and the Logic of Short-term Advantage” 
influenced my choice of research topic. He argues that success in warfare often required “short-
term” exploitation of the environment at the expense of long-term sustainability.66  
59 Wen Huanran, ed., Zhongguo lishi shiqi zhiwu yu dongwu bianqian yanjiu 中國歷史時期植物與動物
變遷研究 (Chongqing: Chongqing, 1995). Wen’s elephant research inspired Elvin, The Retreat of the 
Elephants, 9-18. 
60 Zhu, “Zhongguo jin wuqian nian lai qihou bianqian.” 
61 Hara Motoko, Kodai Chūgoku no kaihatsu to kankyō: “Kanshi” ji in hen kenkyū 古代中国の開発と環
境 : 「管子」地員篇研究 (Tokyo: Genbun Shuppan, 1994). 
62 Hara Motoko, “Nōhon” shugi to “ōdo” no hassei: kodai Chūgoku no kaikatsu to kankyō 2 「農本」主
義と「黄土」の発生 : 古代中国の開発と環境#2 (Tokyo: Genbun Shuppan, 2005). 
63 Hara Motoko, Kankyō kara toku kodai Chūgoku 環境から解く古代中国 (Tokyo: Taishūkan Shoten, 
2009). 
64 Mark Elvin, “3000 Years of Unsustainable Growth: China’s Environment from Archaic Times to the 
Present,” East Asian History 6 (1993): 7–46; Mark Elvin and Ts’ui-jung Liu, eds., Sediments of Time: 
Environment and Society in Chinese History (Cambridge: Cambridge University Press, 1998). 
65 Elvin, The Retreat of the Elephants; Robert B. Marks, China: Its Environment and History (Lanham: 
Rowman & Littlefield, 2012). 
66 Elvin, The Retreat of the Elephants, 86–114.  
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As for the political ecology side of this research, I have read widely in the political and 
environmental histories of other parts of the world, especially Eurasia, and have not found any 
other studies specifically focused on ecological consequences of state-strengthening. I suspect 
that this is due to the lack of relevant data for other early civilizations and the fact that it would 
be difficult to justify such a simplistic topic in more periods for which we have much more 
information and can consider various aspects of historical change. In other words, the idea that 
the strengthening of the state entailed a change in the relationship between human society and 
the environment would be considered too obvious and simplistic if one had enough data to 
understand the complex relationship between political development and other aspects of social 
and ecological change.   
D) A Summary of the Contents 
Apart from the Introduction (Chapter One) and Conclusion (Chapter Eight), this dissertation 
contains six chapters, which are arranged chronologically. Chapter Two concerns the natural 
environment, beginning with an overview of the region’s physical geography. After a review of 
climate change, I discuss the pollen records and other evidence on ancient vegetation. In contrast 
to the lush Qinling Mountains to its south, the Guanzhong plain seems to have never been 
densely forested, which has to do with the nature of its climate and soil, though humans and wild 
grazers may also have played a part. The next section is an ecological review of the types of 
animals that inhabited the region, emphasizing the diversity of mammals, while leaving the 
zooarchaeological details to the following chapter.  
Chapter Three reviews human ecology from the origins of farming to the mid-Bronze 
Age (c. 8000-1045). Advances in zooarchaeology and archaeobotany are improving our 
understanding of changing human subsistence patterns and the long-term development of 
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agricultural systems. The gradual increase in the number of domesticated plants and animals 
available to human societies corresponded with a decline in the dietary importance of wild 
animals, whose numbers dwindled as their habitat was destroyed. The extirpation of wild 
megafauna, including water buffalo, rhinoceros, aurochs, horses and tigers from the Yellow River 
valley was the beginning of the process whereby these animals were eliminated from most of 
East Asia. 
Chapter Four focuses on the Western Zhou dynasty (1045-771), the first state in the 
region. This is the first period for which we have textual evidence. The chapter begins with a 
discussion of the region’s natural and human ecology, comparing the evidence from the Book of 
Odes with that from environmental archaeology to reconstruct the natural environment and 
agriculture of the period. The Odes reveal a world in which a wide variety of wild plants and 
animals were familiar enough to be used metaphorically in song. They also contain considerable 
information on farming and contain the names of many vegetables that cannot be recovered 
archaeologically, though they do not otherwise suggest any significant change in farming since 
the late Neolithic.  
The fourth chapter concludes by arguing that the Western Zhou remained a coalition of 
economically independent aristocratic estates held together by lineage and ritual ties; there was 
no central power capable of affecting the way land was used across the realm. The court 
supported itself from the agricultural labor of its subjects, without taxation, and the tribute paid 
by the vassal states of the Western Zhou seems to have consisted more of token gifts than real 
wealth.    
Chapter Five concerns the Eastern Zhou period (771-221). Many aspects of Qin’s history 
are common to most of the Eastern Zhou world and many of them can only be understood by 
30 
 
considering all the available evidence from across the region. The chapter begins with a 
discussion of the relationship between warfare and state-strengthening reforms. It then covers the 
origins of taxation, the extension of state control over people and land, the centralization of 
political power and agriculture.   
The following chapter discusses the history of Qin up 246, when the future First Emperor 
took the throne. It emphasizes that Qin was a formidable military force even in the late Western 
Zhou, and was remarkable in subsequent centuries for its high degree of centralization and 
relative stability. Its ability to form an empire in the third century was based on six centuries of 
rule by the Qin ruling house.  
The most significant events in the environmental history of the Guanzhong region were 
Shang Yang’s reforms and the Zheng Guo irrigation project. The former entailed registering the 
entire population, standardizing the legal system, reorganizing farmland, introducing a 
centralized taxation system and replacing aristocratic privilege with a rank system based on the 
number of battle kills. The construction of the Zheng Guo irrigation and drainage project 
completed the agricultural colonization of the Guanzhong, though it was not as successful as 
suggested in early records. 
Chapter Seven is a synchronic analysis of the Qin state during the reign of the First 
Emperor. It focuses on the relationship between state and environment in the Guanzhong, but 
since many of our sources come from other parts of the empire, I also discuss the empire as a 
whole. It begins with an overview of Xianyang, the capital city, before outlining the 
administrative structure of the empire. This begins with the central government offices that 
administered the Guanzhong, continues by discussing those that administered the taxation of the 
empire, and concludes with a review of rural government. The rest of the chapter discusses the 
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various aspects of the rural political economy. These are 1) the management of land; 2) taxation; 
3) granaries; 4) statute, military and penal labor; 5) animals; and 6) state control over non-
agricultural resources.  
The state owned a significant percentage of the land, and awarded it to people based on 
their official ranks, which were not hereditary, so land had to be reallocated every generation. 
This system seems to have actually functioned in Qin, whereas in the subsequent Han dynasty it 
either broke down or never worked at all. Qin’s economic power was based not only on its 
collection of grain, which was stored in granaries throughout the empire, but equally on the 
statute labor and military service done by most adult men. It also used the labor of convicts and 
debtors on a large scale. Much of the grain of the empire was used to feed human laborers and 
state-owned livestock while they worked on its various projects, such as the construction and 
maintenance of road systems and the extension of Qin power across the subcontinent. The state 
was also actively involved in the exploitation of wetlands and forests, and enforced laws aimed 
at conserving resources.  
The collapse of the Qin Empire (221-207) demonstrates the limited degree of political 
control that was possible given relatively low agricultural surpluses and premodern 
communication technology. The conclusion will consider the role of state formation in the 
environmental history of the planet, arguing that the success of states that most aggressively 










With its shoots of flowers and fruits,    華實之毛 
It has the highest fertility of the Nine Provinces.  則九州之上腴焉 
With its barriers of defense and protection,  防禦之阻 
It is the safest refuge in the world.    則天地之隩區焉 
Therefore, its bounty filled the six directions,  是故橫被六合 
And thrice it became the Imperial Domain.  三成帝畿 
From here the Zhou rose like a dragon,   周以龍興 
And the Qin leered like a tiger.    秦以虎視 
 
          Ban Gu – “Rhapsody on the Western Capital”1 
 
 
As the capital of ancient China’s most powerful empires, the Guanzhong (關中 “within the 
passes”) basin occupies a special place in Chinese history. With formidable natural defenses and 
a fertile agricultural plain large enough to support a state, it repeatedly proved itself an ideal 
place from which to conquer and rule the Yellow and Yangzi River valleys. This chapter reviews 
its natural environment from the early Holocene epoch up to the Bronze Age (c. 8000-1000; all 
dates BCE).  
It begins with a general overview of the physical geography of the basin and then 
discusses its geological history. The landforms, soil and water of the region are the stage upon 
1 Ban Gu wrote this description of the Guanzhong around 65 CE, when the Han Dynasty had moved its 
capital to Luoyang. David R. Knechtges, Wen Xuan, or Selections of Refined Literature, Vol. 1: 
Rhapsodies on Metropolises and Capitals (Princeton: Princeton University Press, 1982), 101; Gao Buying 
高步瀛, Wen xuan Li zhu yishu 文選李注義疏 (Beijing: Zhonghua, 1985), 35–36. I have changed 
“resistance” to “protection” and mao 毛 to “shoots” based on Zheng Sinong’s 鄭思農 gloss on the Zhou li 
(地官•載師): “宅不毛者，謂不樹桑麻也.” Jia Gongyan 賈公彥, Zhouli zhushu 周禮注疏 (Shanghai: 
Shanghai guji, 2010), 475. 
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which human history has played out, and it is important to understand them before considering 
how humans have modified the environment. The following section reviews the region’s 
contemporary climate, which has not changed dramatically since the beginning of the Holocene 
period over 11,000 years ago. It will then review the evidence for climate change in the region 
and the changes that have occurred during the Holocene.  
The next section considers the question of what the natural vegetation of the region would 
be, given the current climate, if there were no people there. Because the natural ecosystems of 
the plain have been replaced with farmland, this is not an easy question. Fossil pollen suggests 
that the region has not been densely forested at any time during the Holocene, which I will argue 
is due to both to the characteristics of the region’s climate and soil as well as to human impact. 
The chapter concludes with a review of the wild animals native to the region. Because the 
climate is slightly cooler and dryer than it was during the mid-Holocene, we can infer which 
species are native to the region by comparing the distribution of modern species with those 
excavated archaeologically and mentioned in ancient texts.   
A) Physical Geography and Climate 
The 12,300km2 Guanzhong plain stretches about 300 km from the mountains in the west to the 
Yellow River in the east at around 34º latitude.2 It constitutes the lower half of the Wei 渭 River 
valley, the rest of which is quite mountainous. The west of the plain lies at about 600m above sea 
level and the mouth of the Wei River around 330m. The plain varies in north-south width from a 
few kilometers at its western end to over 50 km at the center. Together with the surrounding 
mountains, the plain composes the Guanzhong basin. To the south, the forested Qinling 秦嶺
2 For a more detailed discussion of the geography of the Guanzhong and surrounding regions, see Li Feng, 
Landscape and Power in Early China: The Crisis and Fall of the Western Zhou, 1045-771 BC 
(Cambridge: Cambridge University Press, 2006), 30–58. 
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mountains rise abruptly from the plain. Most of their peaks are around 2000-3000m, the highest 
(Mt. Taibai 太白) reaching 3767m. The alluvial deposits of the Qinling Mountains form well-
drained slopes along the southern edge of the Guanzhong plain. Because they are immune to 
flooding or waterlogging, these slopes, and the Zhouyuan 周原, a similarly sloped plain north of 
the Wei River in the west of the plain, were the most important agricultural areas through the 
Neolithic and Bronze Age.   
 
Map 2.1: Modern map of the region. The two largest cities at present are Xi’an and Baoji. Xianyang was the capital of the Qin 
Empire, and the capitals of the Western Zhou, Han, Sui and Tang Dynasties were all in the Xi’an area. 
  
Large mountains also border the region to the east and north. To the north there are 
mountains that tower over the plain, but in many areas the plain rises gradually onto the Loess 
Plateau. The Loess Plateau consists of a network of hills, small mountains, plains and gulleys 
that mostly lies between 1000 and 1600m in elevation. Every year, storms blowing from the 
northwest deposit new loess and rainstorms erode it away. In the historical period erosion has 
occurred much faster than deposition, and the dominant process in the landscape is the carving of 
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ever deeper gullies by summer rainstorms. The plains at the top of ridges have shrunk 
considerably as gullies cut into them. 
The largest river in the Guanzhong is the Wei River, which flows through it from west to 
east. Its largest tributaries, the Jing 涇 and Luo 洛 Rivers, flow from the north. All three of these 
rivers flow from the arid Loess plateau, and thus have high silt content and highly seasonal 
variations of flow. They are small in the winter and grow rapidly during summer floods. The Luo 
enters the Wei River just above its confluence with the Yellow River, and the area where they 
meet was a sandy area of shifting rivers and lakes through much of the historic period.3  
The Qinling Mountains receive much more rain than the Loess Plateau and thus have 
more vegetation and less erosion. For this reason, the numerous smaller rivers that flow 
northward from the Qinling Mountains are characterized by cleaner water and a more regular 
flow. A main reason the Xi’an area has usually been home to the region’s largest towns has been 
its excellent supply of water.4 The wide rocky floodplains of the rivers that descend from the 
high Qinling (especially Mt. Taibai) in the western Guanzhong reveal that the spring thaws and 
summer rains can bring violent floodwaters. However, these rivers are very short, so their floods 
quickly dissipate.   
The Guanzhong lies to the west of the major agricultural areas of North China, and is 
separated from them by mountains and the Yellow River. The combination of fertile farmland 
and natural defenses made it an ideal base for controlling the east, and explains why it was the 
3 Wang Yuanlin 王元林, Jing-Luo liuyu ziran huanjing bianqian yanjiu 涇洛流域自然環境變遷研究 
(Beijing: Zhonghua, 2005), 73–82. The Luo is often referred to as the North Luo (Bei Luo 北洛) to avoid 
confusion with the South Luo (Nan Luo 南洛) River which originates on the south side of Mt. Hua 華 
and flows to Luoyang in Henan.   
4 The Ba 灞, Chan 滻, Feng 灃, Hao 滈, Yu 潏 and Lao 澇 Rivers all flow through the Xi’an area. Shi 
Nianhai 史念海, “Lun Xi’an zhouwei zhuhe liuliang de bianhua 論西安周圍諸河流域的變化,” in 
Heshan ji 河山集 7 (Xi’an: Shaanxi shifan daxue, 1999), 51–76; Michael Nylan, “Supplying the Capital 
with Water and Food,” in Chang’an 26 BCE: An Augustan Age in China, ed. Griet Vankeerberghen and 
Michael Nylan (Seattle: University of Washington Press, 2015), 99–130. 
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capital of the Western Zhou, Qin, Western Han, Sui and Tang dynasties, the most powerful states 
in ancient Chinese history. The ability of polities based in the Guanzhong to defend their core 
region from enemies in the East repeatedly gave them the advantage against eastern states which 
often had larger agricultural bases, but no natural defenses. The central Guanzhong (the region of 
modern Xi’an) was often the capital of these states when they were at their strongest, with 
Luoyang serving as a secondary capital because it was closer to the population and economic 
core of the empire. There is some similarity between the ancient situation of having the capital in 
the Guanzhong and the economic core in the eastern plain and situation since the Yuan Dynasty, 
when the political capital has been in Beijing and the economic center in the southeast.  
i. Geological History  
The few brief millennia described in this dissertation are merely the latest in the long history of 
environmental change in the region. The rocks that compose the Qinling Mountains were formed 
between 500 and 200 million years ago as three separate tectonic plates successively ploughed 
into the North China plate.5 The first of these was a chain of islands, the second a single large 
island, and the third was the South China plate, which until then had been a separate continent.6 
Beginning around 50 million years ago and continuing to the present, the Indian subcontinent 
rammed into and under the Eurasian mainland, causing the rise of the Tibetan plateau and 
affecting the entire East Asian mainland. This pressure created all of the mountains in western 
China, including the Qinling Mountains. The area remains geologically active, and is subject to 
very powerful earthquakes.7  
5 See the helpful figure in Yunpeng Dong et al., “Tectonic Evolution of the Qinling Orogen, China: 
Review and Synthesis,” Journal of Asian Earth Sciences 41 (2011): 232. 
6 The chain of islands is known as the Qinling Island-Arc Terrane, and the large island is simply called the 
South Qinling Belt.   
7 “1556 Shaanxi earthquake,” En.wikipedia.org/wiki/1556_Shaanxi_earthquake; Yao Daquan 姚大全 et 
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The pressure on the Qinling range caused the formation of two slip faults, in between 
which the Guanzhong basin formed. One east-west slip fault formed at the area that is now the 
border of the Qinling Mountains and the south end of the Guanzhong plain, while another 
formed on the north side of the plain. This pushed up the mountains on both sides upwards and 
the plain downwards (see figure 2.1).8 As the mountains rose, the rivers flowing into the plain 
deposited sediments several kilometers deep in the middle of the basin.9 From a geological point 
of view the Guanzhong and the Fen 汾 River valley in Shanxi are one continuous plain, which 
the Yellow River flows across. 
Around 5.4 million years ago fault activity lifted Western Henan and depressed the land 
to the west, forming a dam that created Paleo Lake Sanmen 三門 in the present day Wei and Fen 
river valleys.10 Around 400,000 years ago the Yellow River began to flow out of the lake, cutting 
through the rock to create the Sanmenxia gorge. By 150,000 years ago it had cut low enough that 
most of Lake Sanmen was drained, but the groundwater level in the eastern Guanzhong remained 
high for millennia. This led to an accumulation of salts that made the area useless for farming 
without laborious drainage and desalinization work, as will be discussed in Chapter Five.11 And 
there were ponds and lakes in the plain well into the historic period.12   
al., “Shaanxi Lantian Xinjie Yangshao yizhi shiqian dizhen yizhi de faxian he chuxi 陝西藍田新街仰韶
遺址史前地震遺跡的發現和初析,” Diqiu wulixue jinzhan 地球物理學進展 27, no. 2 (2012): 804–8.  
8 Aiming Lin et al., “How and When Did the Yellow River Develop Its Square Bend?” Geology 29 (2001): 
951–54. 
9 The Wei River group of the Institute of Geography, CAS, Weihe xiayou heliu dimao 渭河下游河流地貌 
(Beijing: Kexue, 1983), 10. 
10 Sumin Wang et al., “Sedimentary Records of Environmental Evolution in the Sanmen Lake Basin and 
the Yellow River Running through the Sanmenxia Gorge Eastward into the Sea,” Science in China Series 
D: Earth Sciences 45, no. 7 (2002): 595–608. 
11 Wang Yuanlin 王元林, “Lishi shang Guanzhong dongbu yanjiandi de gailiang 歷史上關中東部鹽碱地
的改良,” in Guanzhong diqu renlei huodong yu huanjing bianqian 關中地區人類活動與環境變遷, ed. 
Wang Shuanghuai 王雙懷 (Xi’an: San Qin, 2011), 37–50. 
12 Wang Zijin 王子今, “Qin-Han shiqi Guanzhong de hubo 秦漢時期關中的湖泊,” in Qin Han shiqi 
shengtai huanjing yanjiu 秦漢時期生態環境研究 (Beijing: Beijing daxue, 2007), 93–111. 
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Figure 2.1: West-facing north-south cross section of the central Guanzhong basin showing the slip fault that runs across 
the south of the basin. The Qinling Mountains are on the left.13 
 
The rising of the Tibetan plateau blocked rainfall into the continent thereby creating the 
deserts and arid regions of inner Asia. The Tibetan plateau is also partly responsible for the 
strength of the Asian monsoon.14 The rise of the Qinling Mountains created a rain shadow to the 
north because the Qinling catch much of the northbound monsoon rains, leaving the Guanzhong 
relatively dry.  
This aridity was compounded by the Pleistocene cooling of the global climate, which 
began 2,500,000 years ago and created steppes and deserts across eastern Central Asia. 
Unprotected by vegetation, the loose silt of these regions is easily lifted by windstorms and 
deposited across North China, forming Pleistocene-era deposits well over 100m deep in many 
areas. Only a certain size of particle (0.005-0.1 mm) is likely to be carried by wind; larger 
13 Dan Zhise 單之薔, “Ren wang di chu zou 人往低處走,” Zhongguo guojia dili 中國國家地理 2 (2010), 
http://www.dili360.com/cng/ article/p5350c3d6c4a0b80.htm. This semi-schematic drawing illustrates the 
general structure of the plain but is not particularly accurate. 
14 Peter Clift and R. Alan Plumb, The Asian Monsoon (Cambridge: Cambridge University Press, 2008), 32. 
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particles are too heavy to fly while smaller ones stick together as clay (though they do sometimes 
stick to larger grains that are carried by wind). 15  This loess (the German term for it) is 
remarkably uniform in texture. Although changes in the strength of the winter monsoon and in 
the amount of vegetation affect the quantity of loess being deposited, it has been deposited since 
the beginning of the Pleistocene. 16  As anyone who has lived in North China can attest, it 
continues to be deposited during dust storms. The enormous quantity of this loess has been a 
major factor behind the longevity of North Chinese civilization: despite thousands of years of 
erosion, there is always more soil to farm underneath. 
 As will be discussed below, the Pleistocene epoch has been characterized by alternating 
glaciations and shorter inter-glacial periods. During the cold and windy glacial periods loess 
accumulated as dust, but during the wetter interglacial periods more plants grew and soils 
developed. The alternating beige loesses and darker paleosols (ancient soils) are clearly visible in 
the region’s stratigraphy (see figure 2.2).17 
Its lack of clay and sand makes loess quite easy to work, and also makes it particularly 
porous. Unlike soil eroded from a single base rock, which may be rich in some nutrients and 
weak in others, loess comes from a huge area and tends to contain most trace elements that are 
essential to the growth of plants, though it rarely contains all of them.18 Higher precipitation in 
the southern loess region (including the Guanzhong) leads to increased biological transformation 
of the soil, making it heavier and less porous than the loess to the arid northwest. 19  The 
15 Tung-sheng Liu, Loess in China (Berlin: Springer-Verlag, 1985), 80–85. 
16 Chun Chang Huang et al., “High-Resolution Studies of the Oldest Cultivated Soils in the Southern 
Loess Plateau of China,” Catena 47 (2002): 29–42. 
17 Liu, Loess in China, 124. 
18 Ibid., 165. 
19 Ibid., 182–84. 
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Guanzhong’s topsoil has also been transformed by thousands of years of farming.20  
 
 
Figure 2.2. Schematic north-south cross section of Guanzhong landforms. This figure is greatly compressed horizontally; the terraces can be 
very wide and the wetter areas on their edges relatively narrow, which are indicated with vegetation and stars indicating possible water 
sources on this image. Well-drained and south-facing, the southern slopes of the loess plateau were often too dry for farming (“possible 
dry edges”). The loess tablelands to the north (left) would have been vegetated with grasses and dry-tolerant herbs. Trees would have 
grown in the wetter areas on terrace edges and in the river valley, and the Qinling is forested. The black horizontal deposits are pale-
osols formed during interglacials at roughly 100,000 year intervals, in between which are loess deposits. The small cross section on the 
right shows how the piedmont areas of the Qinling are composed of sediments that have deposited against the fault.21  
 
 Loess soils are mostly silt loam and silty clay loam, which are quite porous and drain 
quickly.22 Because soil moisture is lost quickly, the evaporation rate is high, the amount of water 
available to plants is lower than is suggested by the amount of precipitation the region receives. 
20 Xiubin He et al., “Paleopedological Investigation of Three Agricultural Loess Soils on the Loess 
Plateau of China,” Soil Science 167, no. 7 (2002): 478–91; Huang et al., “High-Resolution Studies of the 
Oldest Cultivated Soils”; Joseph Needham, Science and Civilisation in China 6.1: Botany (Cambridge: 
Cambridge University Press, 1986), 70–75.  
21 Image from Yijie Zhuang, “Geoarchaeological Investigation of Pre-Yangshao Agriculture, Ecological 
Diversity and Landscape Change in North China” (PhD thesis, Cambridge University, 2012), 257. 
Modified. 
22 “The loess tableland in the Guanzhong basin has a stable penetration ability of 1.35-3.50mm/min and 
28.5mm/min for the first minute,” Ibid., 256. 
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There are significant differences in water availability across the Guanzhong.23 Loess platforms 
with good drainage and deep water table comprise about 40% of the plain. These areas could be 
rather dry for non-irrigated farming in years of low rainfall, except along the edges of the 
mountains to the north and south, where the water table is shallow and spring water emerges. 
These areas were the population centers in prehistoric times. The fact that prehistoric framers 
gathered in the few areas wet enough that they would naturally have been forested suggests that 
the lack of forests in the region may have been due to land clearance for farming. As will be 
discussed below, this may help explain why the fossil pollen records of the region indicate very 
few trees even though the region has enough rainfall for forests.  
Loess deposits are solid enough that many people in North China live in caves carved out 
of them. But they are nonetheless easily eroded by torrential summer rains, especially when the 
natural vegetation is damaged by livestock or removed for farming. However, gullies have been 
forming in the loess region throughout its existence, so some erosion is natural.24 Although the 
Guanzhong plain is not as eroded as much as the Loess Plateau to the north, it has still seen 
significant erosion. Shi Nianhai showed that the Chengguo 成國 canal, which was built around 
100 B.C., cut across a river that is now about 50m lower than the level of the canal, proving that 
the gully has eroded downwards almost 50m in 2100 years.25 This suggests that the much of the 
erosion in the rest of the region is also relatively recent and is caused by human action. The 
gullies that cut across the Zhouyuan (the “Zhou plain”) were much smaller at the time, and thus 
the Zhouyuan was more of a plain then than it is now.  
23 Shaanxi Provincial Agriculture Survey Institute, Shaanxi nongye turang 陝西農業土壤 (Xi’an: Shaanxi 
kexue jishu chubanshe, 1982), 119–34. 
24 Chun Chang Huang et al., “Development of Gully Systems under the Combined Impact of Monsoonal 
Climatic Shift and Neo-Tectonic Uplift over the Chinese Loess Plateau,” Quaternary International 263 
(2012): 46–54; Liu, Loess in China, 198–99. 
25 Shi Nianhai 史念海, “Zhouyuan de bianqian 周原的變遷,” in Huangtu Gaoyuan lishi dili yanjiu 黄土
高原歷史地理研究 (Zhengzhou: Huang He shuili, 2001), 244–59. 
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Because of the erosion, the main stream of the Wei River is silty, as are its northern 
tributaries that flow from the loess areas. The rivers flowing from the Qinling mountains are 
much cleaner. The Wei River averages 26.8 pounds of silt per cubic meter just before the Jing 
River enters; the Jing River averages 196 pounds.26 The Wei River annually carries about six 
hundred million cubic meters of sediment, half of which comes from the Jing River, one third 
from the Wei River above Xianyang, and one sixth from the Luo River.27 This gives some idea of 
the scale of erosion in the loess area.  
ii. Climate History 
Like most of East Asia, the Guanzhong’s climate is dominated by the annual cycle of monsoons. 
The winter monsoons bring cold dry wind from the northwest, while the summer monsoons 
bring warm, humid air, and rain, from the southeast. Monsoons are caused by the difference in 
absorption of solar radiation between land and water, with land being much more responsive to 
seasonal changes in solar radiation than the oceans. As the Eurasian landmass warms up in the 
spring and summer heat rises from it, creating a low pressure region that sucks in wetter air from 
the oceans, bringing rains; in winter the oceans are warmer than the continent, and cold, dry air 
blows from the continent outwards. Thus winter is dry and most rain falls in the summer. 
Unfortunately for farmers, there is considerable variation between the strength of each year’s 
rainfall. The Guanzhong is arid enough that without irrigation agriculture is in danger of 
droughts if the summer monsoons are weak. 
26 The Wei River group of the Institute of Geography, CAS, Weihe xiaoyou heliu dimao, 5. 
27 Wang Juan 王娟 et al., “Weihe xiaoyou quanxinshi gu hongshui zhiliu chenjiwu yanjiu 渭河下游全新
世古洪水滞流沉積物研究,” Shuitu baochi tongbao 水土保持通報 31, no. 5 (2011): 32–37. The annual 
flow of the Wei River between 1956 and 2000 was 1x1010m3; the lowest year (1995) having 4.3x109 m3, 
the highest (1964) having 2.18x1010m3, over five times higher than the lowest year. Between 1956 and 
2000 the flow rate averaged 205.8m3 per second, with flows of several thousand cubic m3/second during 
several historic floods 
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Figure 2.3: Average Monthly Precipitation and Temperatures in Xi’an28       
Despite constant fluctuation, the climate has not changed enormously during the past 
10,000 years (see fig. 2.4), so the current climate is our best guide to the past. The following are 
averages calculated for the Guanzhong as a whole based on 1955-2000 data. 29 The average 
temperature was 12.9°C, which is similar to New York, USA, and Venice, Italy, both of which 
are considerably wetter. The average annual rainfall was 593mm, the driest year being 418mm 
and the wettest 873mm. While 873mm makes for very comfortable dryland farming, 418mm 
would be a drought, especially if it fell at the wrong time of year, or in torrential rainfalls where 
much of the water flowed away. The average annual temperature high/low were 37.4°C/-13°C 
and the highest/lowest temperatures on record were 42.9/-19°C. There were an average of 2123 
sunlight hours per year and 208 frost-free days, and relative humidity averaged 69%. The annual 
potential evaporation rate, which signifies the evaporation rate of open water rather than actual 
evaporation, was 1470mm.30 Winters are dry and most rain falls in the summer; 55-70% of 
annual precipitation generally occurs between June and September, often in heavy rainfalls.  
28 http://www.nmc.gov.cn/img/jswd/57036.jpg. Accessed Oct. 22, 2014.  
29 The climate data is taken from the following website: “Zhongguo qixiang kexue shuju gongxiang 
fuwuwang 中國氣象科學數據共享服務網,” accessed April 11, 2013, cdc.cma.gov.cn. The climate data 
for the Guanzhong as a whole was calculated by various scholars from the geography department at 
Shaanxi Normal University for their own research, and I am grateful to them for sharing it. 
30 (1980-2009 data) Jingwu Fang, Zhiheng Wang, and Zhiyao Tang, Atlas of Woody Plants in China: 
Distribution and Climate (Heidelberg: Springer, 2011), xxxv.  
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In order to make clear what kind of climate this is, I have searched for places with similar 
climates around the world, and the closest I have found are western Kansas and San Francisco 
(the latter is slightly warmer and wetter). However, no other northern temperate region has this 
kind of monsoonal climate. The Guanzhong is a comfortable place for humans to live, but is 
somewhat dry to be an ideal place for farming without irrigation.    
         Figure 2.4: 420,000 year temperature reconstruction from the Vostok ice core, Antarctica. 31 
Before discussing the specifics of the region’s climate history, it is worth reviewing recent 
climate history globally. The current geological period, known as the Quaternary period, is 
divided into the Pleistocene (2,500,000-11,600 years ago) and the Holocene (11,600 years ago-
present) epochs. The Quaternary is a cold period in the earth’s history, dominated by cycles of 
glaciation and deglaciation, the latter known as interglacials, that are caused by wobbles in the 
earth’s pivot.32 The last glacial maximum occurred around 18,000 years ago, after which the 
climate warmed. It briefly cooled again around 12,800 years ago in an event known as the 
Younger Dryas. About 11,600 years ago the climate warmed rapidly and the Holocene began.33  
The Holocene is an interglacial period characterized by a remarkably stable climate, and 
this somewhat anomalous stability forms the background to the entire history of agriculture and 
31 Image downloaded from http://en.wikipedia.org/wiki/File:Vostok_Petit_data.svg in April, 2013. It is 
based on data from: J. R. Petit et al., “Climate and Atmospheric History of the Past 420,000 Years from 
the Vostok Ice Core, Antarctica,” Nature 399, no. 6735 (1999): 429–36. 
32 Neil Roberts, The Holocene: An Environmental History, 3rd ed (Oxford: Blackwell, 2014), 88. 
33 Ibid., 68–126. 
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human civilization. As can be seen from the Antarctic ice climate records, the Holocene is the 
most stable inter-glacial in at least 400,000 years. The Holocene climate fluctuations discussed 
below are insignificant compared to the changes that occurred in the previous 10,000 years, 
which included a global temperature rise of 10 degrees Celsius and a sea level rise of over 100 
meters.34 We cannot expect this stability to last another 11,000 years.    
As the climate warmed and the summer monsoon strengthened following the last 
glaciation, the forests and their inhabitants gradually moved back northwards. By the early 
Holocene, the climate was very similar to the current one, though slightly wetter and warmer. 
The warmest period since the last glaciation, known as the Holocene megathermal, began around 
7,500 and persisted for several thousand years.35 The precipitation is estimated to have been 100-
150mm higher than present and the mean annual temperature 1-2 degrees warmer.36 It has long 
been believed that North China had a subtropical climate in the mid-Holocene, but in fact was 
not significantly different from today. The Guanzhong’s climate at that time was probably similar 
to southern Henan today. 
Given the enormous resources pouring in to climate research, our records of Holocene 
climate change are constantly improving. Whereas earlier climate records often showed smooth 
lines reflecting long-term changes, recent advances have led to the recovery of climate records at 
34 Vivien Gornitz, ed., Encyclopedia of Paleoclimatology and Ancient Environments (Dordrecht: Springer, 
2009), 887. 
35 The Holocene megathermal may have affected different parts of China at different times, though this is 
not certain: Zhisheng An et al., “Asynchronous Holocene Optimum of the East Asian Monsoon,” 
Quaternary Science Reviews 19, no. 8 (2000): 743–62. 
36 Hou-Yuan Lu et al., “Phytoliths as Quantitative Indicators for the Reconstruction of Past Environmental 
Conditions in China II: Palaeoenvironmental Reconstruction in the Loess Plateau,” Quaternary Science 
Reviews 26, no. 5–6 (2007): 759–72. Chun Chang Huang told me in April, 2013, that he and his 
colleagues generally estimate that the temperature was about 1.5 degrees warmer and precipitation about 
200mm higher, but that this is based on a variety of factors (soil, vegetation, etc.) that cannot be 
quantified. The lack of high-quality pollen records makes it impossible to reconstruct vegetation changes, 
which would be very helpful in understanding past climates.   
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much higher resolution. However, we rarely have records that can detect individual weather 
events on the scale of days and weeks, such as extreme cold, droughts and floods, though these 
have a bigger impact on plants and animals (including agricultural ones) than gradual changes. 
This must be kept in mind when interpreting climate records: humans have no trouble adapting 
to climate changes that occur over centuries, and gradual climate changes cannot be used to 
explain cultural changes or historical events without corroborating archaeological or historical 
evidence. 
Some of the highest-resolution records come from speleothems such as stalactites, which 
are excellent records because they can be precisely dated using uranium-series dating.37 Records 
from caves in south and central China match very closely with each other and with climate 
records from elsewhere, showing that they are indeed records of continental climate.38 However, 
scholars have disagreed on whether they reflect changing monsoon rainfall or just the changing 
origin of the rainwater. 39  Recent technical advances show that they reflect both. 40  Further 
research using these improved techniques should provide higher-resolution monsoon records.   
 
37 Raymond S. Bradley, Paleoclimatology: Reconstructing Climates of the Quaternary, 2nd ed. (San 
Diego: Academic Press, 1999), 126–32; Gornitz, Encyclopedia, 666, 916, 969. 
38 Yongjin Wang et al., “The Holocene Asian Monsoon: Links to Solar Changes and North Atlantic 
Climate,” Science 308, no. 854 (2005): 854–57; Carolyn A. Dykoski et al., “A High-Resolution, Absolute-
Dated Holocene and Deglacial Asian Monsoon Record from Dongge Cave, China,” Earth and Planetary 
Science Letters 233, no. 1–2 (2005): 71–86; Jinguo Dong et al., “A High-Resolution Stalagmite Record of 
the Holocene East Asian Monsoon from Mt Shennongjia, Central China,” The Holocene 20 (2010): 257–
64; Yanjun Cai et al., “The Variation of Summer Monsoon Precipitation in Central China since the Last 
Deglaciation,” Earth and Planetary Science Letters 291, no. 1–4 (2010): 21–31. 
39  Barbara A. Maher and Roy Thompson, “Oxygen Isotopes from Chinese Caves: Records Not of 
Monsoon Rainfall but of Circulation Regime,” Journal of Quaternary Science 27, no. 6 (2012): 615–24; 
Cai et al., “The Variation of Summer Monsoon Precipitation.” 
40 Ian J. Orland et al., “Direct Measurements of Deglacial Monsoon Strength in a Chinese Stalagmite,” 
Geology 43, no. 6 (2015): 555–58.  
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Figure 2.5: Records of changing climate over the 
past 16,000 years (note that the dates are in 
Before Present, which, by convention, means before 
1950). 41 A is the oxygen isotopes in the GISP2 
Greenland ice core, which reflects global 
temperature, unlike the others, which are records 
of rainfall. B is an oxygen isotope (δ18O) 
speleothem record from a cave in Guizhou, C is a 
carbon isotope (δ13C) record from the same cave, 
D is a record of the magnetism of North China’s 
loess soils over time, which reflects precipitation. 
Note the differences over the past 5,000 years. A 
depicts almost no change, B and C depict drying 
after the mid-Holocene, and D depicts fluctuation 
without a clear trend. Each type of climate record 





The south Chinese climate may have had some influence from the Indian monsoon, but 
North China’s precipitation was mainly due to the East Asian monsoon.42 Juxian cave is in the 
Qinling Mountains, about 70km south of Xi’an, and its record shows a similar decline in 
precipitation after the mid-Holocene (see Figure 2.6). The slightly wetter climate of the Holocene 
megathermal (10,000-4000 BP, roughly c. 8,000-2,000 BCE) is clear when compared to the 
subsequent period. The long term drying trend from c. 5000 to 2500 BP (roughly 3000-500 BCE) 
signifies the end of the megathermal, and is widely recorded around the region.43 However, as far 
41 Maher and Thompson, “Oxygen Isotopes from Chinese Caves”; Cai et al., “The Variation of Summer 
Monsoon Precipitation.” 
42 Barbara A. Maher, “Holocene Variability of the East Asian Summer Monsoon from Chinese Cave 
Records: A Re-Assessment,” The Holocene 18, no. 6 (2008): 861–66. 
43  Cai et al., “The Variation of Summer Monsoon Precipitation”; Dong et al., “A High-Resolution 
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as human history is concerned, the gradual trend is not as significant as the enormous 
fluctuations that accompanied it, most notably that around 3000 (1050 BCE). Periods of climatic 
fluctuation were probably often characterized by increased numbers of drought years and floods.     
 
Figure 2.6: Holocene speleothem climate record from Juxian cave, south of Xi’an. Note that this is dated Before Present, not 
BCE. Note the slightly higher rainfall in the first half of the period, and several dramatic decreases in precipitation. This is 
composed of two separate records that overlap around 8,400 BP.44 
 
Some of the best records of environmental change in the Guanzhong region come from 
the soil itself, though it is impossible to date it precisely. Soil contains evidence of floods and 
fires and whose transitions between loess and paleosol clearly reflect Pleistocene cycles of 
glacial and interglacial. This can be easily seen in loess cliffs in the region, where thick layers of 
beige loess reflect cold glacial periods, while the narrow bands of redder paleosol reflect soil 
formation processes caused by the warmer and moister climate of the interglacials. Scientists 
have developed methods, such as grain size analysis and magnetic susceptibility to study past 
climates.45    
 The wetter climate of the early-mid Holocene is clear in the soil of the Guanzhong, where 
Stalagmite Record”; S. A. Marcott et al., “A Reconstruction of Regional and Global Temperature for the 
Past 11,300 Years,” Science 339, no. 6124 (2013): 1198–1201; Wang et al., “The Holocene Asian 
Monsoon.” 
44 Cai et al., “The Variation of Summer Monsoon Precipitation.” 
45 Barbara A. Maher, “Magnetic Properties of Modern Soils and Quaternary Loessic Paleosols: 
Paleoclimatic Implications,” Palaeogeography, Palaeoclimatology, Palaeoecology 137 (1998): 48–51. 
49 
 
                                                                                                                                                             
the loess of the glacial period is replaced by cinnamon-colored soils (luvisols) around 6500 and 
fades back towards being loess sometime before 1000.46 However, in the middle of the mid-
Holocene paleosol, many soil profiles have a layer of loess that dates to around 4000-3000, 
which indicates dryer conditions during that period.47 However, the humidity returned, and the 
end of the mid-Holocene megathermal can be dated to the long-term drying trend between 
roughly 3000 and 1000. As will be discussed in more depth below, there were climatic 
fluctuations in the periods 2250 and 1150 (3100 and 4200 BP, respectively) that probably had a 
significant effect on human societies.  
B) Vegetation 
The original vegetation of the Guanzhong plain and lower elevations of surrounding mountains 
have all been completely eliminated and we do not really know what the vegetation of the region 
would look like, given the current climate, if it had never been disturbed by human action. The 
basin lies between the mixed temperate-deciduous/coniferous forests of the Qinling Mountains 
and the steppe of the Loess plateau. Because it is a low-lying basin, the Guanzhong is 
46 Jiangli Pang and Chun Chang Huang, “Mid-Holocene Soil Formation and the Impact of Dust Input in 
the Middle Reaches of the Yellow River, Northern China,” Soil Science 171, no. 7 (2006): 554; Chun 
Chang Huang, Jiangli Pang, and Pinghua Li, “Abruptly Increased Climatic Aridity and Its Social Impact 
on the Loess Plateau of China at 3100 B.P.,” Journal of Arid Environments 52, no. 1 (2002): 91; Chun 
Chang Huang et al., “Holocene Colluviation and Its Implications for Tracing Human-Induced Soil 
Erosion and Redeposition on the Piedmont Loess Lands of the Qinling Mountains, Northern China,” 
Geoderma 136, no. 3–4 (2006): 841. 
47 Chun Chang Huang et al., “A Regional Aridity Phase and Its Possible Cultural Impact during the 
Holocene Megathermal in the Guanzhong Basin, China.,” Holocene 10, no. 1 (2000): 135–42; Chun 
Chang Huang, Jiangli Pang, and Jingpo Zhao, “Chinese Loess and the Evolution of the East Asian 
Monsoon,” Progress in Physical Geography 24, no. 1 (2000): 75–96; Huang et al., “High-Resolution 
Studies of the Oldest Cultivated Soils”; Huang, Pang, and Li, “Abruptly Increased Climatic Aridity”; 
Chun Chang Huang, Jiangli Pang, and Ping Huang, “An Early Holocene Erosion Phase on the Loess 
Tablelands in the Southern Loess Plateau of China,” Geomorphology 43, no. 3–4 (2002): 209–18; Chun 
Chang Huang et al., “Climatic Aridity and the Relocations of the Zhou Culture in the Southern Loess 
Plateau of China,” Climate Change 61 (2003): 361–78; Chun Chang Huang et al., “Charcoal Records of 
Fire History in the Holocene Loess–soil Sequences over the Southern Loess Plateau of China,” 
Palaeogeography, Palaeoclimatology, Palaeoecology 239 (2006): 34. 
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particularly warm for North China, but its high evaporation rate makes it as dry as cooler areas to 
the northwest.48 Because of these peculiarities, and because it is a plain, it cannot be expected to 
have similar vegetation to the mountainous surrounding areas. The most important methods for 
figuring this out are to examine the contemporary vegetation and to use fossilized remains of 
earlier plants, the most important of which is pollen. My discussion of ancient vegetation will 
begin by considering modern vegetation, will continue with an analysis of pollen evidence, and 
will conclude by considering potential impact of humans and large herbivores on vegetation. 
 
i. Modern Vegetation 
The vegetation of temperate East Asia is similar to that of other northern hemisphere regions 
with similar climates, especially eastern North America.49 The flora of East Asia is generally 
richer and more diverse than that of Eastern North America because, unlike northern North 
America, East Asia has not been ploughed over by glaciers repeatedly during the Pleistocene. 
Any botanically aware person from either region visiting the other will recognize many of the 
same genera of plants.50 
The mountains surrounding the western Guanzhong are forested now, but most of the 
loess plateau was probably never really forested but, like today, had trees growing only in gullies 
and other relatively wet areas.51    
48 Fang, Wang, and Tang, Atlas of Woody Plants in China: Distribution and Climate, xxviii–xxxv. Note 
especially the difference between the Guanzhong and surrounding areas in terms of annual 
biotemperature, moisture index and vegetation net primary production. 
49  Hong Qian, “Floristic Relationships between Eastern Asia and North America: Test of Gray’s 
Hypothesis,” The American Naturalist 160, no. 3 (2002): 317–32; Hui-Lin Li, “Floristic Relationships 
between Eastern Asia and Eastern North America,” Transactions of the American Philosophical Society 
42, no. 2 (1952): 371–429. 
50 A convenient guide to Chinese plants (not just flowers) is C. Grey-Wilson, Guide to the Flowers of 
Western China (Richmond, Surrey: Kew Publishing, 2011). 
51 Tung-sheng Liu et al., “Prehistoric Vegetation on the Loess Plateau: Steppe or Forest?,” Journal of 
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 The cold dry winters are the limiting factor for vegetation in the Guanzhong: the mean 
January temperature is slightly below freezing and the temperature normally goes below -10°C at 
least once every winter. The winters are very dry and the evaporation rate is relatively high. 
Although the hot and relatively wet summers are ideal for plant growth, many plants cannot 
survive such cold and dry winters.  
 Biogeographers use current climates to make maps of the vegetation that would be found 
in specific areas if there were no human impact. Traditional potential vegetation maps, which 
map out the vegetation each area would naturally have based on the climate if there were no 
human impact, usually place the Guanzhong in the “temperate deciduous broadleaf forest” 
zone.52 However, some maps situate it in the “warm grass/shrub” biome.53 A study which used 
climate-vegetation models to estimate potential vegetation suggests that Baoji would naturally 
have a deciduous forest.54 These models thus support the idea that the region could probably 
support forest, but is still quite dry.  
 There are many forests in the mountains north of the plain as well as mixes of grassland, 
shrubs and forest, with Manchu rose Rosa xanthine and Spirea sp. being common shrubs. The 
forested areas along the northeast of the Guanzhong are dominated by naturalized North 
American black locust (Robinia pseudoacacia; Ch. yanghuai 洋槐) which can form pure stands 
over large areas. The dominance of a foreign tree makes it impossible to ascertain what grew 
there before. Other trees in the area include pagoda tree Sophora japonica (another kind of 
locust), domestic walnuts, elms, Chinese aspen (Populus adenopoda) and other poplars, Chinese 
Southeast Asian Earth Sciences 13, no. 3–5 (1996): 341–46; Liu, Loess in China, 198; Zhuang, 
“Geoarchaeological Investigation,” 20. 
52 Fang, Wang, and Tang, Atlas of Woody Plants in China: Distribution and Climate, xxix. 
53 I. Colin Prentice et al., “A Global Biome Model Based on Plant Physiology and Dominance, Soil 
Properties and Climate,” Journal of Biogeography 19, no. 2 (1992): 117–34. 
54 Songbing Zou et al., “Holocene Natural Rhythms of Vegetation and Present Potential Ecology in the 
Western Chinese Loess Plateau,” Quaternary International 194, no. 1–2 (2009): 55–67. 
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arborvitae (Platycladus orientalis), Chinese juniper (Juniperus chinensis), and pines.  
 Remaining natural forests in the northern Qinling Mountains are mostly above 1000m, 
where the precipitation is higher and the evaporation rate much lower than the Guanzhong. 
Although they have been logged for centuries, they nonetheless contain the only large tracts of 
natural forests left in North China.  The larger and more common trees in the northern Qinling 
are oak, pine, Chinese juniper, linden (Tilia sp.), etc. Small trees include oaks, junipers, plum 
yew (Cephalotaxus) and maples. Mountains over 3000m have larch and spruce forests. The 
Guanzhong plain is the northern or northwestern limit of many of these trees; north of the plain 
there are far fewer tree types. This suggests that some of those species would not thrive in the 
plain. In general, the remaining natural vegetation in the region is found in areas that are so 
different from the Guanzhong plain that they do not tell us much about its natural flora. 
 
ii. Pollen Records  
Plants produce pollen to transport male sperm cells (gametes) either by wind or by insects and 
birds to the ovule. Pollen grains are protected by hard shells that preserve well in sediments, 
allowing pollen specialists (palynologists) to reconstruct ancient vegetation. Closely related 
plants often have very similar pollen, so it is rarely possible to identify plants to the species level. 
Pollen preserves poorly in loess, but is nonetheless our best evidence for prehistoric vegetation.  
 Whether or not a plant’s pollen is likely to be preserved in sediment depends both on the 
quantity of pollen produced by the plant and on how well it preserves. Plants that use wind 
transport usually produce far more pollen than those that depend on animal transport, and thus 
dominate most pollen diagrams. Also, pollen is quite diverse in terms of size and build. More 
robust types such as Artemisia are over-represented in poor preservation environments like loess. 
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Maples, arbor-vitae (Thuja sp.; often known in North America as “cedar”), linden/lime/basswood 
(Tilia sp.) and poplar/aspen (Populus sp.) are generally under-represented.55 I will begin this 
section by considering over- and under-represented species.  
 Because of poor preservation in loess and because of a lack of well dated pollen records, 
it is impossible to discuss changes in the vegetation of the region at a high temporal resolution. 
The preservation of pollen in loess is so bad that palynologists have mostly given up on taking 
cores in it, so our only pollen studies from the Guanzhong are several decades old (see figure 
2.7). Pollen studies in the Guanzhong come from Fuping and Beizhuangcun in Weinan (figure 
2.7), a reservoir in Lantian and the archaeological sites of Anban, Banpo, Jiangzhai and 
Linkoucun.56  
 The pollen studies strongly suggest that the region has not been heavily forested at any 
time during the Holocene, as arboreal pollen rarely exceeds 10% of total pollen.57 Holocene 
pollen records in the Wei region are dominated by Artemisia, which usually comprises over 50% 
of the total pollen count. Artemisia produces massive amounts of pollen and has among the 
thickest exines of any pollen type, so it survives better than other species in loess, which has 
been suggested as the main reason for the predominance of Artemisia in these pollen records.58 
55 Knut Faegri and Johannes Iversen, Textbook of Pollen Analysis (New York: Hafner, 1964), 106. 
56 Sun Jianzhong 孫建中 and Zhao Jingbo 趙景波, Huangtu gaoyuan di siji 黃土高原第四紀 (Beijing: 
Kexue, 1991), 158–201; Li Bingcheng 李秉成  and Sun Jianzhong, “Huangtu gaoyuan Xi’an diqu 
quanxinshi de zhibei yu qihou huanjing 黄土高原西安地區全新世的植被與氣候環境,” Haiyang dizhi 
yu disiji dizhi 海洋地質與第四紀地質 8, no. 3 (2005): 215–32; Wang Shihe 王世和, “Anban yizhi 
baofen fenxi 案板遺址孢粉分析,” in Huanjing kaogu yanjiu 環境考古研究, ed. Zhou Kunshu 周昆叔 
and Gong Qiming 鞏啟明, vol. 1 (Beijing: Kexue, 1991), 51–65; Banpo Museum and Shaanxi Institute of 
Archaeology, Lintong County Museum, Jiangzhai: xinshiqi shidai yizhi fajue baogao 姜寨: 新石器時代
遺址發掘報告 (Beijing: Wenwu, 1988), 539–42; Shaanxi Institute of Archaeology, Lintong Lingkoucun 
臨潼零口村 (Xi’an: San Qin, 2004), 446–50. 
57 Wang Shihe 王世和, “Anban yizhi baofen fenxi 案板遺址孢粉分析”; Ke Manhong and Sun Jianzhong 
孫建中, “Xi’an Banpo yizhi de gu zhibei yu gu qihou 西安半坡遺址的古植被與古氣候,” Kaogu 1 
(1990): 87–93; Sun and Zhao, Huangtu gaoyuan di siji. 
58 Richard Pearson, “Pollen Counts in North China,” Antiquity 48 (1974): 226–28. 
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However, Artemisia is an extremely common plant in the Guanzhong, growing in all kinds of 
environments and is often the dominant vegetation in disturbed areas.  
 
Figure 2.7: Pollen Core from Weinan, Shaanxi. Note the dominance of non-arboreal pollen, especially Artemisia and 
Compositae (the daisy family, of which Artemisia is a member). Among tree pollen, pine is highest. Note also the 
transition from paleosol to loess around 3200 BP (1250 BCE) that signifies a drying climate, and the associated 
increase in Chenopodiaceae.59  
 
 Palynologists study pollen rain, the pollen floating around in the air, to evaluate the 
relationship between actual environments and the pollen that would be deposited and preserved.  
The pollen rain in modern Eurasian arid environments is often dominated by Artemisia, while 
that of modern broadleaf and coniferous forests is dominated by arboreal pollen (usually over 
70%).60  Artemisia species usually grow in open forests, grasslands, and disturbed areas, but are 
less common in dense forest. Based on a study of modern pollen rain across non-forested areas 
of North China, Liu Hongyan and colleagues argued that Artemisia pollen does not signify 
human impact or much of anything else, because it grows in a variety of environments and 
59 Sun and Zhao, Huangtu gaoyuan di siji, 159.  
60  Ann P. El-Moslimany, “Ecological Significance of Common Nonarboreal Pollen: Examples from 
Drylands of the Middle East,” Review of Palaeobotany and Palynology 64, no. 1–4 (1990): 343–50; 
Caroline P. Davies and Patricia L. Fall, “Modern Pollen Precipitation from an Elevational Transect in 
Central Jordan and Its Relationship to Vegetation,” Journal of Biogeography 28, no. 10 (2001): 1195–




                                                 
produces enormous amounts of pollen for long periods.61 However they did not study dense 
forests. Pollen records of the forested highlands to the northwest of Baoji show that the 
elimination of forests over the past 1000 years has been accompanied by a large increase in 
Artemisia.62 In my opinion, Artemisia signifies disturbed habitats in places where the climate 
favors dense forests, but since the Guanzhong is climatically better suited to open forests, it 
cannot be used as an indicator of disturbance there.  
 One pollen type that often indicates both aridity and human disturbance is 
Chenopodiaceae,63 which is also common in these studies. Some chenopods also grow well in 
saline ground, while others (e.g., Lamb’s quarters) are still cultivated as crops in the region.64 
Most of these records also contain small amounts of Ephedra, a plant of arid regions. Because 
the loess is blown from arid regions to the northwest, where Artemisia and Chenopodiaceae are 
common, some pollen may also have also blown in from that region.  
 In contrast to the over-represented Artemisia, poplar trees are underrepresented. They are 
probably the most common trees on the plain at present because they grow quickly, are relatively 
tolerant of disturbances and aridity, and produce soft, easily worked wood.65 They may well have 
been common throughout the Holocene, but poplar pollen preserves very poorly and is only 
found in very good preservation conditions, where it is nonetheless underrepresented.66 As loess 
61  Hongyan Liu et al., “The Surface Pollen of the Woodland–steppe Ecotone in Southeastern Inner 
Mongolia, China,” Review of Palaeobotany and Palynology 105, no. 3–4 (1999): 237–50. 
62 Yan Zhao et al., “Vegetation History, Climate Change and Human Activities over the Last 6200 Years 
on the Liupan Mountains in the Southwestern Loess Plateau in Central China,” Palaeogeography, 
Palaeoclimatology, Palaeoecology 293, no. 1–2 (2010): 201. 
63 Liu et al., “The Surface Pollen of the Woodland–steppe Ecotone in Southeastern Inner Mongolia, 
China.” 
64 Shiu-Ying Hu, Food Plants of China (Chinese University Press, 2005), 377. 
65 Poplars native to the valleys and plains of the region include Populus cathayana 青楊, P. simonii 小葉
楊 and P. tomentosa 毛白楊. 
66  Yuecong Li et al., “Pollen-Vegetation Relationship and Pollen Preservation on the Northeastern 
Qinghai-Tibetan Plateau,” Grana 44, no. 3 (2005): 160–71; Mary Edwards and Peter Dunwiddie, 
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is a particularly poor preservation environment, it is not surprising that poplar is virtually never 
seen in Guanzhong pollen profiles. Nonetheless, the low percentage of arboreal pollen in pollen 
records may partly reflect the lack of poplar pollen.  
 Having discussed the species that are over- and under-represented in pollen studies, I will 
now discuss the actual pollen records. The increase in forests during the Holocene megathermal, 
is very clear in high-quality pollen records, for example that from Dadiwan, Gansu.67 However, 
we have no such records from the Guanzhong; pollen cores published in Sun and Zhao’s 
“Quaternary of the Loess Plateau” are important evidence for the existence of specific plant 
types, but they come from relatively poor depositional environments and are not very useful for 
tracing vegetation changes.68 The mid-Holocene increase in tree pollen and reduction in non-tree 
pollen is visible in a core from Banpo.69 The trees are pine, fir, spruce, birch, Carpinus, oak, 
walnut, elm and tree of heaven (Ailanthus). There is also a peak in Typha (a.k.a. cattail), 
evidence for a wetter climate.  
 The record from Lantian is almost completely dominated by Artemisia through most of 
the Holocene, which either represents human activity or, more likely, very poor preservation.70 It 
does include small amounts of pine, oak, hazel, Carpinus, birch, hackberry, walnut, Carya and 
Platycarya. The Jiangzhai record, which the report simply dates to the Yangshao period (c. 5000-
3000), includes Cupressaceae, pine, larch, willow, oak, birch, elm, alder, holly, linden, 
Liquidambar, and was dominated by Artemisia as expected.    
“Dendrochronological and Palynological Observations on Populus Balsamifera in Northern Alaska, 
U.S.A.,” Arctic and Alpine Research 17, no. 3 (1985): 271–77. 
67 Z.-D. Feng et al., “Holocene Vegetation Variations and the Associated Environmental Changes in the 
Western Part of the Chinese Loess Plateau,” Palaeogeography, Palaeoclimatology, Palaeoecology 241, 
no. 3–4 (2006): 452. 
68 Sun and Zhao, Huangtu gaoyuan di siji. 
69 Ibid., 188. 
70 Ibid., 191. 
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  The palynologists at the Linkoucun site took five pollen samples from the 5350-4470 
period. The average non-arboreal pollen in this sample was 90.6%; arboreal pollen averaged 
8.7%. The most interesting thing about this site is that grass pollen averaged 35.8%, compared to 
31.5% of Artemisia, and averaged 80% in the two samples from around 4650 BC. When 
compared to the other diagrams, where grasses are barely salient, this suggests better 
preservation conditions. It is possible that some or most of this pollen comes from grain crops, 
whose pollen is generally similar to other grasses. 71  Compositae (i.e., the daisy family, 
presumably not including Artemisia) averaged 10%. Forbs (non-grassy herbaceous plants) that 
were found in smaller numbers included Ranunculus, Thalictrum, Cruciferaceae, Polygonum, 
Lilium and hops (Humulus). There are high percentages of Typha in the sample, indicating 
wetlands or ditches.  
  Tree pollen averages 16.7% in period 1 (c. 5350-5320) and 3.4% in the later periods (c. 
4980-4470). The first period includes spruce, fir, pine, hemlock (Tsuga), hazel, birch, oak, elm, 
hackberry and wingnut (Pterocarya). The only one of these that is consistently found through 
later periods is the pine. This is probably evidence of human forest clearance since there was no 
significant climate change during this period. The low organic matter and the rarity of tree-root 
remains in the paleosols of the region also suggest that the region was not densely forested.72  
 It should also be noted that there was bamboo in the foothills of the Qinling Mountains.73 
This is well known to scholars of Tang Dynasty poetry, since many Tang elites had homes in the 
foothills of the Qinling, but these have since been cleared for farmland. Unfortunately the species 
71 Zhou Kunshu, “Heben ke nong zuowu huafen xingtai yanjiu 禾本科農作物花粉形態研究,” in Ziran 
yu renwen 自然與人文 (Beijing: Kexue, 2012). 
72 Zhuang, “Geoarchaeological Investigation,” 255–56. 
73 Armand David, Journal de mon troisième voyage d’exploration dans l’empire Chinois (Paris: Librairie 
Hachette et Cie, 1875), 148; Chen Xiaojie 陳曉捷, Guanzhong yi zhi ji zhu 關中佚志輯注 (Xi’an: San 




                                                 
concerned are not clear.   
 
iii. The Impact of Humans and Herbivores on Vegetation 
Although pollen evidence is usually interpreted as indicating climate change, humans and herbi-
vores also have an impact. Humans can have a particularly significant impact on pollen produc-
tion in environments like the Loess Plateau and the Guanzhong, where only certain areas are wet 
enough to maintain forests. These are also the best areas for farming, which makes farmers rivals 
with forests for such places.  
As discussed in the Introduction, it is clear that humans have had significant effects on 
their environments wherever they have gone. Although farming and fuel gathering clearly affect 
vegetation, the most important means by which prehistoric humans affected vegetation was 
through fire.74 It is quite likely that Neolithic humans had an enormous impact on the vegetation 
around their settlements by regularly burning it for hunting, farming and to maintain a more open 
landscape. It is still a common practice in North China to burn fields after they have been har-
vested. However, few studies have been done of charcoal in ancient soil profiles, and all were 
done either in the Zhouyuan in the west or Huaxian in the eastern Guanzhong.  
Three studies done in the Huaxian area all found that charcoal and other evidence of hu-
man impact were especially evident during the Xia-Shang period (roughly the second millenni-
um BC).75 Charcoal was also found in the Laoguantai-era (c. 6000-5000) stratum of the Nansha-
cun site, which is only a few kilometers from the Laoguantai archaeological site. 76  In the 
Zhouyuan, both the Xindiancun and Jiangyang sites displayed peaks in charcoal around the time 
74 Stephen J. Pyne, Fire: A Brief History (Seattle: University of Washington Press, 2001), 46–84; Neil 
Roberts, “Did Prehistoric Landscape Management Retard the Post-Glacial Spread of Woodland in 
Southwest Asia?,” Antiquity 76 (2002): 1002–10. 
75 Huang et al., “Holocene Colluviation.” 
76 Ibid., 844. 
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of the Laoguantai culture and afterwards had very little charcoal until the end of the Holocene 
megathermal almost 5,000 years later.77 The authors interpret the Laoguantai-era charcoal as in-
dicating human impact (Laoguantai-era pottery was found in the Xindiancun sample) while the 
lack of charcoal during the Holocene megathermal suggests that humid conditions considerably 
reduced fires. A study from the Zhouyuan site of Wulipu found charcoal peaks in 1) the 
Laoguantai period, 2) around 4000, and 3) after 1000.  
The studies cited above were all carried out by the same group of scholars at Shaanxi 
Normal University. A study completed by a different group found that there was significant burn-
ing from 5750 onwards, with a peak around 2750-1350.78 The latter corresponds more closely 
with what one would expect from anthropogenic fires because charcoal is present throughout the 
Neolithic.79 Several of these studies show increased burning after 2000, and most show an in-
crease in fires after about 1,000; around the time the region became the capital of the Zhou Em-
pire.   
 A passage from the Zuo zhuan is also relevant to this discussion.80 In his fifth century 
description of the arrival of the Zheng polity in Henan a few centuries earlier, Zichan 子產 said: 
“They were associated in cultivating the land, together clearing and opening up this territory and 
cutting down its fleabane, Artemisia and Lamb’s quarters 庸次比耦以艾殺此地,斬之蓬蒿藜藋
而共處之.”81 This is interesting because his idea of land clearance did not involve cutting trees, 
77 Huang et al., “High-Resolution Studies of the Oldest Cultivated Soils”; Huang et al., “Charcoal Records 
of Fire History,” 34. 
78 Xiaoqiang Li et al., “Holocene Agriculture in the Guanzhong Basin in NW China Indicated by Pollen 
and Charcoal Evidence,” The Holocene 19, no. 8 (2009): 1213–20. 
79 Ibid., 1217. 
80 Yang Bojun 楊伯峻, Chunqiu Zuo zhuan zhu 春秋左傳注 (Beijing: Zhonghua, 1990), 1380 (Zhao 16); 
James Legge, The Chinese Classics V. The Ch’un Ts’ew with the Tso Chuen. (Hong Kong: Hong Kong 
University Press, 1960), 664. Translation modified from Legge.  
81 Peng 蓬 may be the same as feipeng 飛蓬, probably a type of fleabane (Erigeron sp., whose seeds fly in 
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but only the clearance of non-woody plants from land that had probably been farmed previously. 
And Artemisia and Lamb’s quarters (Chenopodiaceae) are the two main pollen types found in the 
region.  
 Another issue is the impact of animals. As will be discussed below, the region was home 
to a variety of wild herbivores, including cattle, horses, buffalo, gazelle, several species of deer 
and possibly rhinoceros and elephant. There is no doubt that such animals can have an enormous 
impact on vegetation, perhaps enough to maintain an open landscape where there would 
otherwise be a forest.82 This is due both to animals eating plants and to trampling them. Large 
numbers of herbivores can also eat enough tree seedlings to prevent the growth of trees and, 
therefore, forests.  
 Although it is possible that the predominance of non-arboreal pollen in Holocene pollen 
studies is due more to the fact that Artemisia preserves better than other pollen types,83 the 
proportion of arboreal pollen is just too low for there to have been a dense forest at any time. I 
would suggest that the relatively open landscape was due in part to the impact of large herbivores 
and humans. 
the wind), it can also mean “scattered” or “disorderly,” and the Shuowen defines it as hao 蒿, which refers 
to Artemisia, of which there are several tall varieties in the region; the latter two explanations are more 
likely. Both Li 藜 and diao 藋 are defined as Chenopodium album in several dictionaries (e.g.,  Institut 
Ricci, Le Grand Ricci Numerique: Dictionnaire Encyclopédique de La Langue Chinoise (digital) (Paris: 
Association Ricci, 2010); Paul W. Kroll, A Student’s Dictionary of Classical and Medieval Chinese 
(Leiden: Brill, 2015). It seems likely that penghao refers to Artemisia and lidiao 藜藋 to Chenopodium.  
82  Kjell Danell, ed., Large Herbivore Ecology, Ecosystem Dynamics and Conservation (Cambridge: 
Cambridge University Press, 2006); F. W. M. Vera, Grazing Ecology and Forest History (Wallingford: 
CABI, 2000); C.N. Johnson, “Ecological Consequences of Late Quaternary Extinctions of Megafauna,” 
Proceedings of the Royal Society B: Biological Sciences 276, no. 1667 (2009): 2509–19; R. Norman 
Owen-Smith, Megaherbivores: The Influence of Very Large Body Size on Ecology (Cambridge: 
Cambridge University Press, 1988), 226–47; Cis Van Vuure, Retracing the Aurochs: History, Morphology 
& Ecology of an Extinct Wild Ox (Sofia: Pensoft, 2005), 175–81, 271–320. The latter argues for human, 
rather than herbivore, impact.  
83 Pearson, “Pollen Counts in North China.” 
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C) Animals 
The wild fauna of lowland North China have been erased from memory, so that even the sight of 
a squirrel is novel for people there. But of course it was once home to a wide diversity of wild 
animals. In order to give the reader an impression of the biodiversity that was once found in the 
region, this section will briefly describe some of the larger and more familiar species, especially 
mammals.84  
 In deciding which animals are native to the area I have combined zooarchaeological 
evidence with modern zoological records, as mapped in the Guide to the Mammals of China.85 
These distribution maps are based on specimens collected by zoologists since the late nineteenth 
century and thus represent the distribution of these species when there are already hundreds of 
millions of people in China. We can assume that any species that has managed to survive in the 
region in recent centuries was probably more abundant in earlier times.  
 Although it was once commonly believed that the mid-Holocene climate of the 
Guanzhong was subtropical, it was in fact about two degrees warmer and precipitation was about 
150-200mm/year higher (see above). The climate was roughly similar to that of southern Henan 
at present; it was not a profoundly different environment. This means that some of the warmer 
climate species that inhabited the region in the mid-Holocene would still be found there now if 
humans had not taken over, but overall the fauna would be quite similar. This is reminiscent of 
the scholarship on North Africa, where previous scholars posited climate change as the cause of 
megafaunal extinction and environmental degradation but have since recognized that human 
84 The following work, of the “heroic white men map the world and shoot its animals” variety, includes 
many useful observations of the animals of the Loess Plateau a century ago: Robert Sterling Clark and 
Arthur de Carle Sowerby, Shen-Kan: The Account of the Clark Expedition in North China 1908-9 
(London: T. Fisher Unwin, 1912).  




                                                 
impact is much more significant than previously believed.86    
 Species that once inhabited the Yellow River valley but are now gone include tigers, 
Asian elephants, rhinoceros, water buffalo and several kinds of deer. These are all large 
mammals which have a significant ecological impact. Without them the protected nature areas in 
contemporary China cannot be considered to represent natural ecosystems. We are able to trace 
their disappearance because their bones preserve well and they are remarkable enough to have 
been recorded by early writers, and depicted in bronze. The fact that so many large animals were 
extirpated strongly suggests than many less visible species of plants and animals have also 
disappeared without leaving a trace of their existence.87  
 The fact that species like Asian elephants and Sumatran rhinoceros were once found in 
the region was once taken as evidence for a tropical climate. However, the opposite is the case: 
they are only considered tropical animals because they have been driven out of their temperate 
habitat. Sumatran rhinoceros, whose current range lies 2000km to the south, have clearly been 
displaced by human activity, since the changing climate has only displaced vegetation by a few 
hundred kilometers at most. It is difficult to say whether rhinoceros and elephants would inhabit 
the Yellow River valley if it were not overrun with humans, but they would certainly be found in 
the Yangzi valley.   
 The zooarchaeological evidence is presented in the next chapter. Here I will simply 
describe the natural history of these animals in order to give the reader an idea of what these 
animals are like when they are alive. Descriptions of individual species are mostly based on the 
86  Brent D. Shaw, “Climate, Environment, and History: The Case of Roman North Africa,” in 
Environment and Society in Roman North Africa: Studies in History and Archaeology (Aldershot: 
Variorum, 1995), 379–403. 
87 Johnson, “Ecological Consequences of Late Quaternary Extinctions of Megafauna.” 
63 
 
                                                 
Guide to the Mammals of China, which will not be cited in each case.88 
i. Fish, Reptiles and Birds 
There were wetlands in the Guanzhong until the Warring States period, and therefore there were 
fish and other aquatic animals. Because of poor preservation conditions, few fish remains have 
survived, the most common of which are catfishes (Silurus sp.) and the common carp (Cyprinus 
carpio). A species of small carp (Varicorhinus macrolepis) has also been excavated. Fish were 
often painted on Yangshao ceramics and fish hooks and net weights are also quite common in 
Neolithic sites. A poem inscribed on a stone boulder by Qin nobles in the mid-Eastern Zhou 
period depicts the Qian River, which flows into the Wei River near modern Baoji. It is worth 
quoting simply for the image of a small river teeming with fish, which is difficult to imagine in 
the area today:89 
 
The Qian flows amply.  
Magnificent is that miry abyss.  
The mud-fish and carp inhabit it,  
And the noblemen fish it.  
 
In the shallows are small fish; 
Their swimming is in schools. 
The white fish shimmer; 
Their abundance is most rare. 
Yellow and white are the bream. 
 
There are fang-bream, there are bai-culter. 
Their silhouettes are ever so numerous… 
 
What are its fishes? 
88 I have also consulted Clark and Sowerby, Shen-Kan; Michael Hutchins et al., eds., Grzimek’s Animal 
Life Encyclopedia, 2nd ed. (Farmington Hills: Gale Group, 2003), vols. 12–15. 
89 Gilbert L. Mattos, The Stone Drums of Ch’in (Nettetal: Steyler Verlag, 1988), 167–97. The fish names 
are impossible to identify with even a slight degree of certainty, and my purpose in citing this is simply to 
present the general idea of the poem, so I have simply left Mattos’ translation intact. I have left out the 




                                                 
They are tench, they are carp. 
With what should we wrap them? 
Let it be the poplar and willow. 
 
 Apart from fish, mussels and freshwater snails are common at Neolithic sites. Soft-
shelled turtles and Reeves’ turtle have also been excavated in the area. Both live in wetlands, and 
are probably native.90 The region is also home to various reptiles such as lizards, skinks, geckos 
and snakes, including the short-tailed mamushi, a venomous pit viper.91 The snake with arms 
painted on a bowl from Taosi, depicted on the cover of many Chinese archaeology books, 
probably depicts a salamander or a reptile, despite the tendency of Chinese archaeologists to 
identify anything that looks like a reptile as a dragon.92 
 At present, Eurasian tree sparrows are the most commons bird in the human settlements 
of the plains. 93  Other common birds include black-billed, azure-winged and red-billed blue 
magpies, common swifts, light-vented and brown bulbuls, Eurasian blackbirds, Streptopelia 
doves, white wagtails and swallows. Rooks, jackdaws and other crows were once common.94 
Common species in the surrounding mountains and tree plantations in the plain include common 
90  Clifford H. Pope, The Reptiles of China: Turtles, Crocodilians, Snakes, Lizards (New York: The 
American Museum of Natural History, 1935), 47, 60. Pope uses the generic name Amyda for soft shelled 
turtles (now called Trionyx sp.) and Geoclemys reevesii for Reeves’ turtle, which is now called Mauremys 
reevesii (or Chinemys reevesi). 
91 According to the rather general maps of the China Wildlife Conservation Association, ed., Zhongguo 
paxing dongwu tujian 中國爬行動物圖鑒 (Zhengzhou: Henan kexue jishu, 2001), the following species 
of reptile may be found in the region: Szechwan japalure  (Japalura flaviceps草綠龍蜥), Chinese tree 
dragon (J. splendida 麗紋龍蜥 ), Peking gecko (Gekko swinhonis 無蹼壁龍 ), Gail’s eyelid skink 
(Plestiodon capito 黃紋石龍子), Ordos racerunner (Eremias brenchleyi 山地麻蜥), Chinese grass lizard 
(Takydromus septentrionalis 北草蜥), slender racer (Achalinus rufescens 棕脊蛇), yellow spine travel 
snake (Hierophis spinalis 黃脊游蛇), Amur rat snake (Elaphe anomala 赤峰錦蛇), twin-spotted rat snake 
(E. bimaculata 雙斑錦蛇), mandarin rat snake (E. mandarina 玉斑錦蛇) and short-mamushi (Gloydius 
sp. 短尾蝮). The latter is a venomous pit viper. 
92 For a clear image, see: Institute of Archaeology, CASS, Zhongguo kaoguxue: xinshiqi shidai juan 中國
考古學: 新石器時代卷 (Beijing: Zhongguo shehui kexue, 2010). plate 24 (also on the cover). 
93 On birds in China, see John MacKinnon and Karen Phillipps, A Field Guide to the Birds of China (New 
York: Oxford University Press, 2000). 
94 David, Journal de mon troisième voyage, 117–18. 
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pheasants, collared finchbills, vinous-throated parrotbills, scimitar babblers, white-collared 
yuhinas as well as various laughingthrushes, tits, woodpeckers, redstarts and warblers. Brown 
dippers and plumbeous water redstarts are common in mountain streams. Sowerby’s description 
of the birds of the Loess Plateau a century ago is essential reading for anyone interested in the 
native birds of the region, since there were clearly more birds around then.95 Birds that were 
common then but are rarely seen now include black kite, golden eagle, great bustard, black stork 
and common crane.96   
 Very few of the rivers in the area still have natural vegetation. Birds I have seen at 
vegetated river areas include mallard and mandarin ducks, common kingfishers, little egrets, 
black-crowned night herons and green sandpipers, remnants of a larger variety of birds that must 
have once inhabited the region’s rivers and seasonal wetlands. A burial pit accompanying the 
first Qin emperor’s mausoleum and assumed to represent a pleasure garden contained bronze 
swans, cranes and geese.97 
    
ii. Mammals 
Deer were abundant in the region, and were very important to the humans living there, so I will 
describe the various species and give the average weight of each deer to indicate their size. 
95 Clark and Sowerby, Shen-Kan, 96–108 and pl. 23. Sowerby was familiar with the birds of Shanxi, 
having grown up there. 
96 The scientific names of which are Milvus migrans, Aquila chrysaetos, Otis tarda, Ciconia nigra and 
Grus grus. Around Xi’an in 1872 (after civil war had recently depopulated the area), Armand David saw 
black kites, white-tailed eagles (Haliaeetus albicilla), spotted eagles (Aquila clanga), Saker falcon (Falco 
cherrug) as well as little owl (Athene noctua), common cranes, ducks, swans, geese, herons and some 
birds that are still common. I have never seen eagles or kites in the region and assume that they have been 
decimated by agricultural chemicals and/or rodent poison. David, Journal de mon troisième voyage, 110–
14, 141–52. 
97 Shaanxi Institute of Archaeology and Museum of Qin Shihuang Terracotta Warriors, Qin Shihuangdi 
lingyuan kaogu baogao 秦始皇帝陵园考古报告 (2001-2003) (Beijing: Wenwu, 2007), 161–73. Based on 
painted colors that are not clear in the published images, the report identifies the cranes as Red-crowned 
cranes Grus japonensis and the geese as swan geese Anser cygnoides. 
66 
 
                                                 
Unlike camels, horses and bovids (such as cattle, goats, sheep, and buffalo), deer require highly 
digestible, nutrient-rich forage and cannot survive on low-quality food.98 With the exception of 
small, nocturnal, territorial forest-dwelling deer such as musk deer and muntjac (a.k.a. barking 
deer; both around 15kg), deer tend to wander in search of high quality food, which is more likely 
found in disturbed environments than in mature forests. The fires and forest clearance caused by 
human activity tend to create deer habitat, so deer and early agricultural societies had a kind of 
symbiotic relationship until deer were replaced in the human diet by domesticated bovids. Of the 
species found in this region, only sika deer, red deer and elaphures are usually found in herds. 
 Red deer (120-400kg; the same species as European red deer and North American wapiti) 
and their relatives, sika deer (60-140kg), have flexible eating habits and can take advantage of a 
variety of environments. Siberian roe deer (28-60 kg) are mostly solitary, though they can form 
herds; North China is the southern limit of their range. Sika, red and roe deer all prefer a mixture 
of open land and dense forest so that they can feed in the open but hide from predators in dense 
vegetation. Water deer (15kg), hog deer (36-50kg) and elaphure (135-220 kg) all prefer wetlands 
and floodplains. 
    Although the presence of water deer (as well as bamboo rats) in Neolithic North China 
has often been cited as evidence of a warmer mid-Holocene climate, they are both still found in 
North China. Water deer once ranged across the lowlands of east China into the subarctic climate 
of the northeast. They are currently found only in the Yangzi valley and Korea because all of the 
lowlands of North China are densely populated by farmers.99 Along with wild and domestic pigs, 
98  This section on deer is primarily based on  Valerius Geist, Deer of the World: Their Evolution, 
Behaviour, and Ecology (Mechanicsburg: Stackpole, 1998); Michael Hutchins et al., eds., Grzimek’s 
Animal Life Encyclopedia Vol. 15: Mammals IV, 2nd ed. (Farmington Hills: Gale Group, 2003), 335–98. 
99 Smith and Xie, A Guide to the Mammals of China; Noriyuki Ohtaishi and Yaoting Gao, “A Review of 
the Distribution of All Species of Deer (Tragulidae, Moschidae and Cervidae) in China,” Mammalian 
Review 20, no. 2/3 (1990): 125–44. 
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musk deer and sika deer, water deer are the most common mammals excavated from sites in the 
Guanzhong region. 
 Larger herbivores that inhabited the region include Sumatran rhinoceros, wild buffalo, 
wild cattle (aurochs), wild horses and, perhaps, Asian elephants.100 Another large mammal that 
can be considered native to the region that has been extirpated is the tapir, which was found in 
late Shang strata at Anyang.101 Except for the rhinoceros, which is solitary, all of these species 
live in family groups of varying sizes. None remain anywhere within the current borders of 
China except for a few semi-wild elephants in Xishuangbanna, Yunnan.  
 The status of the rhinoceros and elephant in North China is particularly difficult because 
both are now found only in the tropics, so we think of them as warm-weather animals. However, 
there were several species of Elephantidae and rhinoceros in the temperate regions and the arctic 
during the last ice age. Moreover, given that virtually all wild megafauna have been eliminated 
from all the population centers of Eurasia and North Africa, the current distribution of 
megafauna is an artefact of the human impact on the environment.   
 Sumatran rhinoceros are the smallest extant rhinoceros, current populations not exceeding 
800kg and 150cm at the shoulder. The few remaining Sumatran rhinos inhabit dense tropical 
forest and frequently wallow in mud. Although the few remaining populations are now found in 
mountains, they probably once inhabited lowlands.102 They are the only furry rhinoceros left in 
100 Recent suggestions that the elephants in Holocene north China were straight-tusked elephants rather 
than Asian elephants are not based on reliable evidence. Ji Li et al., “The Latest Straight-Tusked 
Elephants (Palaeoloxodon)? ‘Wild Elephants’ Lived 3000 Years Ago in North China,” Quaternary 
International 281 (2012): 84–88; Brian Switek, “Bronze Art Sparks Debate over the Extinction of the 
Straight-Tusked Elephant,” National Geographic: Phenomena, 2012, http://phenomena.national 
geographic.com/2012/12/27/bronze-art-sparks-debate-over-the-extinction-of-the-straight-tusked-elephant/. 
101 Li Zhipeng 李志鹏, “Yinxu dongwu yicun yanjiu 殷墟動物遺存研究” (PhD Dissertation, Graduate 
School, CASS, 2009), 15. The Luoyang Museum also has a Western Zhou bronze tapir that was excavated 
at Nantangcheng Huayuan 南唐城花園, Luoyang, in 2002.     
102 Hutchins et al., Grzimek’s Animal Life Encyclopedia Vol. 15, 249–57. 
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the world, and are related to the extinct wooly rhinoceros, so it should not be surprising that they 
lived so far north.103 
 Asian elephants lived in east China in the mid-Holocene, and one was excavated as far 
west as Dadiwan, in the mountains of the upper Wei valley. They would be dangerous to hunt, 
and so it is possible that Neolithic hunters preferred more manageable prey, given the wide 
variety of other options, in which case a scarcity of elephant bones does not necessarily indicate 
rarity of elephants.104 On the other hand, it is also possible that elephants were not usually found 
in the region, but did occasionally go there.    
 Like their cousins the Indian wild water buffalo, from which domestic water buffalo are 
descended, China’s water buffalo probably also preferred wet lowlands.105 Like their cousins in 
Africa, they live in herds and are known to be quite dangerous.106 Inhabiting a variety of habitats, 
aurochs (wild cattle) were also present at the time.107  
 Other bovids native to the region included Mongolian gazelle (25-45 kg), which form 
large herds in grasslands, as well as mountain-dwelling caprids like Chinese serow (85-140kg), 
goral (20-40 kg), argali (95-140kg) and takin (250-600 kg). All but the argali still inhabit the 
Qinling Mountains. Unidentified caprid bones in Neolithic sites may well be serows, argali or 
103 Ludovic Orlando et al., “Ancient DNA Analysis Reveals Woolly Rhino Evolutionary Relationships,” 
Molecular Phylogenetics and Evolution 28, no. 3 (2003): 485–99. 
104 For a more detailed account of the history of elephants in China, see: Wen Huanran 文煥然, ed., 
Zhongguo lishi shiqi zhiwu yu dongwu bianqian yanjiu 中國歷史時期植物與動物變遷研究 (Chongqing: 
Chongqing, 1995), 185–219; Mark Elvin, The Retreat of the Elephants: An Environmental History of 
China (New Haven: Yale University Press, 2004), 9–18. 
105 Michael Hutchins et al., eds., Grzimek’s Animal Life Encyclopedia Vol. 16: Mammals V, 2nd ed. 
(Farmington Hills: Gale Group, 2003), 20–21. 
106 Jean A. Lefeuvre, “Rhinoceros and Wild Buffaloes North of the Yellow River at the End of the Shang 
Dynasty: Some Remarks on the Graph  and the Character 兕,” Monumenta Serica 39 (1990): 131–57. 
Lefeuvre notes that buffalo are frequently mentioned along with tigers as the paragons of dangerous 
beasts.  
107 T. van Vuure, Retracing the Aurochs: History, Morphology, and Ecology of an Extinct Wild Ox (Sofia: 
Pensoft, 2005), 213–59. 
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perhaps blue sheep (a.k.a. Bharal, Pseudois nayar).  
 Bamboo rats and zokor, both rodents that live in underground tunnels, are among the 
most common mammals excavated from archaeological sites. I suspect that their high numbers 
are due to their dying in their burrows and thus preserving well underground (though the 
burrowing also makes it difficult to date their remains). Both still inhabit the region. Above-
ground rodents in the region include various kinds of mice, rats, gerbils and hamsters, etc., as 
well as tree squirrels, rock squirrels, flying squirrels, striped squirrels and chipmunks. Arboreal 
squirrels live in a kind of symbiotic relationship with oaks and other nut trees whose nuts they 
bury for the winter, thereby planting the ones they end up not eating.   
 The only non-domesticated mammals I have seen regularly in the area are bats and hares 
(Lepus toloi), which are becoming more common now that it is illegal to hunt them. Bats remain 
common because they are too difficult for people and cats to catch, and are commonly out at 
dusk. There are approximately fifteen species of bat found in the northern Qinling Mountains. 
Species like common serotine and Japanese pipistrelle inhabit buildings and are often seen in 
human settlements.  
 Having discussed some herbivores, I will now discuss the animals that eat them, 
beginning with the weasel family. Eurasian otters once lived in freshwater across much of China, 
eating mostly fish. Small mustelids included martens, steppe polecat, Siberian weasel and ferret 
badgers, all of which eat small rodents, birds, eggs, etc. Larger and sturdier hog badgers and 
Asian badgers (close relatives of European badgers) are both burrow-dwelling omnivores. The 
only member of the civet family in North China, masked palm civets are found throughout the 
temperate-tropical forests of China, subsisting mostly on fruits but also eating small animals 
including chickens.   
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 Cats, the most carnivorous land mammals, are generally solitary nocturnal hunters. Small 
cats native to the region include the Asian golden cat and leopard cat and possibly two or three 
other species (distribution maps are unclear). Tigers and leopards once inhabited a wide variety 
of habitats across the continent. Leopards are native to all of China proper, while tigers were 
historically found throughout South and East Asia. Leopards are known to catch and eat all kinds 
of smaller animals. Tigers mainly eat deer, wild pigs, and many other large mammals, and can 
have a significant impact on the populations of their prey. They are also “the only carnivore that 
regularly feeds on humans.”108  
 The canids native to the area are wolves, red foxes, dhole and raccoon dogs.109 Shaggy, 
foxlike omnivores, raccoon dogs are one of the only canids that live permanently in forests; they 
are mostly nocturnal. They were valued for their fur in early China, and are the most commonly 
excavated wild carnivore in Neolithic and Bronze Age sites. Raccoon dogs and foxes are usually 
solitary or in pairs, while wolves and dholes are pack hunters. The tendency of wolves, like 
sheep and goats, to live in hierarchical family groups and to follow a dominant individual or pair, 
was an important factor in their domestication, which began far earlier than that of any other 
animal (see next chapter).  
 Both brown bears (known in North America as grizzly bears) and Asiatic black bears are 
native to the region. Both are mostly herbivorous omnivores, eating a variety of different things 
depending on availability, though brown bears will hunt when the opportunity presents itself. The 
fact that brown bears were excavated from the Guanzhong during the Holocene megathermal 
shows that their current northern range is a product of the takeover of their southern range by 
humans, not of a climatic limitation. Black bears inhabit warmer forests throughout East and 
108 Smith and Xie, A Guide to the Mammals of China, 402; See also Robert B. Marks, “Asian Tigers,” 
2003, http://web.whittier.edu/people/webpages/personalwebpages/rmarks/ pdf/asian_tigers.pdf. 
109 Edward H. Schafer, “Brief Note: The Chinese Dhole,” Asia Major 4, no. 1 (1991): 1–6. 
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South Asia, and, like leopards, find it easier to survive around humans because they are mostly 
nocturnal.    
  Lastly, there are three types of primates in the region: rhesus macaque, golden snub-nosed 
monkey and humans, all three of which are gregarious. Macaques and humans are terrestrial and 
omnivorous while snub-nosed monkeys are arboreal and herbivorous. Humans differ from other 
animals in our particularly large brains relative to body size, and in being able to speak. These 
allow for the development of culture and a much greater variety and complexity of social 
organization than can be found in any other species. The ability to develop technologies, 
biological, mechanical and organizational, allows humans an unparalleled mastery over our 
environments, which will be the subject of the rest of this dissertation. Nonetheless, the 
preceding discussion should have made it clear that Neolithic humans were surrounded by a 







Appendix: Scientific and Chinese Names of Species Mentioned in the Text 
 
This list is intended to provide scientific and Chinese names of animal species mentioned in the 
text, except fish. It is thus arranged in alphabetic rather than taxonomic order. I have included 
here only species that I expect would still be found in the region if it had not been transformed 
by human activity. This list is not intended to be exhaustive: I have generally focused on larger 
animals with which readers might be familiar. They are arranged according to English names 
used in the text (“Red Fox” rather than “Fox, Red”). Species identified by zooarchaeologists only 
to the genus are included (e.g. “Fox”). English, Scientific and Chinese names of wild mammals 
and birds are taken from Smith and Xie, A Guide to the Mammals of China (Princeton: Princeton 
University Press, 2008) and Mackinnon and Phillips, A Field Guide to the Birds of China 
(Oxford: Oxford University Press, 2000). 
 
Amur Hedgehog Erinaceus amurensis 東北刺猬 Dongbei ciwei 
Argali Ovis ammon 盤羊 pan yang 
Asian badger Meles leucurus 狗獾 gouhuan  
Asian elephant Elephas maximus 亞洲象 Yazhou xiang 
Asiatic black bear Selenarctos thibetanus 黑熊 hei xiong 
Aurochs Bos primigenius 原始牛 yuanshi niu 
Brown bear Ursus arctos 棕熊 zong xiong 
Buffalo Bubalus sp. 水牛 shui niu 
Cat Felis sp.貓 mao 
Chicken Gallus sp. 雞 ji 
Chinese apple snail Cipangopaludina cathayensis 園田蠝 Yuantian lei 
Chinese ferret badger Melogale moschata 鼬獾 you huan 
Chinese goral Naemorhedus griseus 川西斑羚 chuanxi banling 
Chinese serow Capricornis milneedwardsii 甘南鬣羚 Gannan libeling 
Chinese stripe-necked turtle Mauremys sinensis 中華花龜 Zhonghua huagui 
Chinese Zokor Eospalax fontanieri (a.k.a. Myospalax fontanieri) 中華鼢鼠 Zhonghua fenshu 
Common/Ring-necked pheasant Phasianus colchicus 雉雞 zhi ji 
Common swift Apus apus 普通樓燕 putong louyan 
Complex-toothed flying squirrel Trogopterus xanthipes 複齒鼯鼠 fuchi wushu 
Crane (Grus sp.) 鶴 he 
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Daurian ground squirrel Spermophilus dauricus 達烏爾黃鼠 dawuer huangshu 
Dhole (a.k.a. Asiatic wild dog) Cuon alpinus 豺 chai 
Domesticated cattle Bos. sp. 牛 niu 
Domestic dog Canis familiaris 狗 gou 
Domesticated pig Sus domesticus 豬 zhu 
Eagle (all excavated eagles are Aquila sp.) 鵰 diao 
Eastern barbastelle Barbastella leucomelas 寬耳蝠 kuan er fu 
Elaphure (a.k.a. Père David's deer) Elaphurus davidianus 麋鹿 milu 
Eurasian red squirrel Sciurus vulgaris 松鼠 song shu 
Forest musk deer Moschus berezovskii 林麝 lin she 
Fox Vulpes sp. 狐狸 huli 
Freshwater mussel Unio douglasiae 圓頂珠蚌 yuanding zhubang 
Gazelle Gazella sp. 原羚 yuan ling 
Goat Capra sp. 山羊 shan yang 
Golden snub nosed monkey Rhinopithecus roxellana 川金絲猴 chuan jinsihou 
Goral Naemorhedus sp. 斑羚 banling 
Greater horseshoe bat Rhinolphus ferrumequinum 馬鐵菊頭蝠 matie jutou fu 
Hamster Cricetulus sp. 倉鼠 cangshu 
Hare Lepus sp. 兔 tu 
Harvest mouse Micromys minutus 巢鼠 chao shu 
Hog badger Arctonyx collaris 豬獾 zhuhuan 
Hugh's hedgehog Mesechinus hughi 林猬 lin wei 
Japanese pipistrelle Pipistrellus abramus 東亞伏翼 Dong Ya fuyi 
Leopard Panthera pardus 豹 bao 
Leopard cat Prionailurus bengalensis 豹貓 baomao 
Long-tailed goral Naemorhedus caudatus 中華斑羚 zhonghua banling  
Malayan porcupine Hystrix brachyura 豪豬 hao zhu 
Masked palm civet Paguma larvata 畫面狸 huamian li 
Mongolian gazelle Procapra gutturosa 黃羊 huang yang 
Mountain weasel Mustela altaica 香鼬 xiang you 
Muntjac Muntiacus sp. 小麂 xiaoji 
Otter Lutra lutra 水獺 shui ta 
Pallas’ squirrel Callosciurus erythraeus 赤腹松鼠 chifu songshu  
Pelican Pelecanus 鵜鶘 tihu 
Père David's rock squirrel Sciurotamias davidianus 岩松鼠 yang song shu 
Perny's long-nosed squirrel Dremomys pernyi 珀氏長吻松鼠 poshichangwen Songshu 
Pheasant Phasianus sp. 雉 zhi 
Pika Ochtona sp. 鼠兔 shutu 
Raccoon dog Nyctereutes procyonoides 貉 he  
Red and white flying squirrel Petaurista alborufus 紅白鼯鼠 hongbai wushu 
Red deer (a.k.a Wapiti) Cervus elaphus 馬鹿 malu 
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Red fox Vulpes vulpes 赤狐 chi hu 
Reeves’ turtle Mauremys reevesii a.k.a. Chinemys reevesii 烏龜 wu gui  
Roe deer (Siberian) Capreolus pygargus 西伯利亞麅 xiboliya pao 
Rhesus macaque Macaca mulatta 獼猴 mi hou 
Sambar deer Cervus unicolor 水鹿 shui lu 
Sheep Ovis sp. 毛羊 mao yang 
Short-faced mole Scaptochirus moschatus 麝鼹 she yan 
Siberian chipmunk Tamias sibiricus 花鼠 hua shu 
Siberian musk deer Moschus moschiferus 原麝 yuan she  
Siberian weasel Mustela sibirica 黃鼬 huang you 
Sika deer Cervus Nippon (Cervus hortulorum in many excavation reports) 梅花鹿 huamei lu 
Soft-shelled turtle Trionyx sp. 鱉屬 bie shu 
Common serotine Eptesicus serotinus 大棕蝠 da zongfu 
Steppe polecat Mustela eversmanni 艾鼬 ai you 
Sumatran rhinoceros Diderocermus sumatrensis 蘇門答臘犀 sumendala xi 
Swinhoe's striped squirrel Tamiops swinhoei 隱紋松鼠 yinwen songshu 
Swan Cygnus sp. 鵝 e 
Takin Budorcas taxicolor 羚牛 lingniu 
Tiger Panthera tigris 老虎 laohu 
(Chinese) Water deer Hydropotis inermis 獐 zhang 
Wild boar Sus scrofa 野豬 ye zhu 
Wolf Canis lupus 狼 lang 







The Human Ecology of the Basin from the Origins of 
Agriculture to the Bronze Age 
 
 
In remote antiquity, human beings were few while birds and beasts were many 
上古之世人民少而禽獸衆 
 
Han Feizi (d. 233 BCE)1  
 
 
This chapter reviews the human ecology of the Guanzhong from the origins of farming to the 
early Bronze Age. The gradually increasing number of domesticated plants and animals led to a 
reduced dependence on wild food sources and a replacement of wild ecosystems with 
agricultural ones. However, the population of the region declined significantly in the later 
Neolithic, presumably benefitting non-human animals, so this is not a simple narrative of 
increasing human control over the environment. Moreover, people relied on wild plants and 
animals throughout the period, despite the increasing importance of farming. Excavated faunal 
remains are our best source for reconstructing the region’s native fauna, so this chapter also 
provides the evidence behind the zoological description in the previous one.  
For convenience I will follow the standard division of the region's Neolithic into 
Laoguantai (6000-4900), Yangshao (4900-2900), Longshan (3000-1600) and Early Bronze Age 
periods (1600-1045), though there was no major cultural break between any of these periods. 
Laoguantai sites are thin and poorly preserved. The Yangshao was the first period in which the 
1 Wang Xianqian 王先謙, ed., Han Feizi jijie 韓非子集解 (Beijing: Zhonghua, 1998), 49. 442. 
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region’s societies were heavily dependent on agriculture for their subsistence. It is also the only 
period for which we have well-preserved and excavated village sites. Therefore my analysis of 
the Yangshao period focuses on these sites, while that of the Longshan period focuses separately 
on tools, human health and diet, and animals. The same applies to the Early Bronze Age, which, 
in great contrast to regions to the east, seems to have been a period of low population.  
A main theme of this section is the way in which each new domesticated plant or animal 
enhanced the ability of human societies to control their own subsistence and led to changes in 
social organization. The gradual trend is from a society in which food production was a minor 
part of the subsistence strategy to one in which fishing, gathering and hunting were decidedly 
secondary to farming. This process also involved the development of pests, weeds and viruses 
adapted to human settlements. There was significant temporal and geographical variation in this 
process, but high-quality zooarchaeological and archaeobotanical research is only beginning in 
China, so our current understanding is limited. Unlike indigenous domestication, which occurred 
gradually over millennia, the arrival of already domesticated animals (cattle, sheep, goats and 
horses) in the later Neolithic may have caused social and ecological changes comparatively 
quickly.  
It is now well known that hunter-fisher-gatherer societies often had a significant impact 
on their environments, most notably through their use of fire to modify vegetation.2 This only 
increased with farming, which led to population increase and the replacement of wild flora and 
fauna with domesticates. The combination of deforestation for farmland, timber and firewood, 
with grazing animals preventing forest regeneration, could completely eliminate forest in the 
2 Stephen J. Pyne, Fire: A Brief History (Seattle: University of Washington Press, 2001); Shepard Krech, 
The Ecological Indian: Myth and History (New York: W. W. Norton & Company, 2000); Ian Simmons, 
The Environmental Impact of Later Mesolithic Cultures: The Creation of Moorland Landscape in 
England and Wales (Edinburgh: Edinburgh University Press, 1996); Neil Roberts, The Holocene: An 
Environmental History, 3rd ed (Oxford: Blackwell, 2014), 110–15. 
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vicinity of settlements.3  
The Guanzhong has been intensively studied by archaeologists for decades, but only a 
few settlements have been excavated thoroughly enough to reveal much about social 
organization. Relevant information comes from so few sites that it is often difficult to evaluate 
how representative it is. Although it is one of the most intensively excavated parts of China, our 
understanding of socioeconomic change in the region remains limited when one considers the 
long time periods involved.  
Map 3.1 depicts all of the archaeological sites in the region from 5000 to 771. 4 Although 
this site distribution information is not based on systematic surveys and probably over-represents 
areas that have received more attention from archaeologists (esp. the Zhouyuan and Xi’an 
regions), the Guanzhong is densely populated and has received enormous attention from 
archaeologists and thus I expect that these maps do provide a good general picture of changing 
spatial distribution of human activity (see maps 3.1-3.5 below).5 
3 Frans Vera has argued that the mid-Holocene landscape of Northern Europe was a mosaic of forest and 
meadow because the grazing of large herbivores limited tree growth in some areas, though his 
conclusions remain contested: F. W. M. Vera, Grazing Ecology and Forest History (Wallingford: CABI, 
2000). 
4 This map and other archaeological site distribution maps in this dissertation are all based on information 
from the Shaanxi volume of the Chinese Atlas of Cultural Relics: National Bureau of Cultural Relics, 
Zhongguo wenwu dituji. Shaanxi fen ce 中國文物地圖集陝西分册 (Xi’an: Xi’an ditu, 1998). I have 
transcribed the points onto a blank relief map which Liu Tao 劉濤 kindly made for me. Note that these 
maps are blank in Shanxi and Henan to the east or Gansu to the Northwest. 
5 Li Liu has providing a useful suggestion of possible regional settlement relationships using the volumes 
of the Atlas of Cultural Relics, but I will simply use these maps as general indicators of where people 
were and were not living. Although I consider this type of analysis useful, this data is not particularly 
reliable because: 1) we do not know if the sites are strictly contemporaneous and 2) most of the site sizes 
in the Atlas are based on surface surveys or test excavations that are not thorough enough to reveal the 
site’s real size. Li Liu, The Chinese Neolithic: Trajectories to Early States (Cambridge: Cambridge 
University Press, 2004).  
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Map 3.1: All archaeological sites from the Yangshao to Western Zhou Period (c. 5000-771). All maps depicting the distribution of 
archaeological sites in this dissertation are based on the maps in the Atlas of Cultural Relics of China: Shaanxi Volume.6 
   
The areas of the Guanzhong occupied by humans were generally similar across the 
Neolithic and Bronze Age, with significant areas uninhabited. The Zhouyuan region seems to 
have been the most densely populated throughout the period, though it has also received an 
unusual amount of archaeological attention. The other area that has been consistently occupied 
are the gentle slopes north of the Qinling foothills. Zhou Kunshu 周昆叔 and Zhang Guangru 張
廣如 speculate that significant numbers of early sites in the foothills of the Qinling Mountains 
may have been buried or destroyed by later erosion.7 As I will note in later chapters, under Qin’s 
reign the population distribution changed drastically as the central Guanzhong became the main 
population center.    
6 National Bureau of Cultural Relics, Zhongguo wenwu dituji. Shaanxi fen ce 中國文物地圖集: 陝西分
册 (Xi’an: Xi’an ditu, 1998), 44–45. 
7 Zhou Kunshu et al., “Guanzhong huanjing diaocha jianbao 關中環境調查簡報,” in Huanjing kaogu 
yanjiu 環境考古研究, vol. 1 (Beijing: Kexue, 1991), 44–46. 
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A) The Early Neolithic 
Following the last glacial maximum around 18,000 years ago, the climate warmed consistently 
until about 12,800 years ago, when the cooling known as the Younger Dryas began. It lasted until 
about 11,500 years ago, when the climate warmed rapidly and our relatively stable period known 
as the Holocene began. 8 This rapid climate change is probably an important element in the 
origins of agriculture.9  
 During the last glaciation the region was a cold dry steppe, very different from its Holo-
cene environment, though it also had some shrubs and trees in warmer periods.10 Mammals dis-
covered at three sites in the Guanzhong dating to between 17,000 and 20,000 years ago include 
aurochs (the wild ancestor of cattle), mammoth, tiger, sika deer, straight-tusked elephant, 
Merck’s rhinoceros, wooly rhinoceros, and water buffalo.11 These are similar to late Pleistocene 
faunas from elsewhere in the region.12 The first modern humans arrived in the region 40-50,000 
8 Roberts, The Holocene, 68–126. 
9  Ofer Bar-Yosef, “Climatic Fluctuations and Early Farming in West and East Asia,” Current 
Anthropology 52, no. S4 (2011): S175–93; David Madsen et al., “Settlement Patterns Reflected in 
Assemblages from the Pleistocene/Holocene Transition of North Central China,” Journal of 
Archaeological Science 23, no. 2 (1996): 217–31. 
10 Xiangjun Sun et al., “Vegetation History of the Loess Plateau of China during the Last 100,000 Years 
Based on Pollen Data,” Quaternary International 37 (1997): 25–36; Hou-Yuan Lu et al., “Phytoliths as 
Quantitative Indicators for the Reconstruction of Past Environmental Conditions in China II: 
Palaeoenvironmental Reconstruction in the Loess Plateau,” Quaternary Science Reviews 26, no. 5–6 
(2007): 759–72; Sun Jianzhong 孫建中 and Zhao Jingbo 趙景波, Huangtu gaoyuan di siji 黃土高原第四
紀 (Beijing: Kexue, 1991), 158–63. 
11 Yong-Xiang Li, Yun-Xiang Zhang, and Xiang-Xu Xue, “The Composition of Three Mammal Faunas 
and Environmental Evolution in the Last Glacial Maximum, Guanzhong Area, Shaanxi Province, China,” 
Quaternary International 248 (2012): 86–91. The scientific names of these species are Bos primigenius, 
Mammuthus sp., Panthera tigris, Cervus nippon, Palaeoloxodon sp., Dicerorhinus cf. mercki, Coelodonta 
antiquitatis and Bubalus youngii. 
12 Qi Guoqin 祁國琴, “Zhongguo beifang disiji buru dongwuqun lun yuanshi renlei shenghuo huanjing 中
國北方第四季哺乳動物群論原始人類生活環境,” in Zhongguo yuangu renlei 中國遠古人類, ed. Wu 
Rukang 吳汝康, Wu Xinzhi 吳新智, and Zhang Senshui 張森水 (Beijing: Kexue, 1989), 333–34. The 
scientific names of these species, listed in the same order, are: Crocuta sp., Pathera tigris, Megaloceros 
ordosiana, Bubalus wansjocki, Equus przewalskyi, Equus hemionus, Coeledonta antiquitatis, Cervus 
elaphus, and Gazella przewalski. See also Haowen Tong, “Occurrences of Warm-adapted Mammals in 
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years ago.13 There is a long gap between the last Paleolithic site in the region (Yumenkou, c. 
12,000-11,000 cal. BP)14 and the earliest Neolithic ones around 7000 BC.  
Paleolithic humans subsisted on gathering, hunting and fishing.15 It is worth emphasizing 
that the stones and bones that survive are just a small part of their material culture, which must 
have been based on a deep knowledge of the useful properties of perishable organic materials 
and how to process them into food, clothing and tools. Skills like basket weaving, whose traces 
are preserved in later Neolithic pottery impressions, are evidence of a legacy of the types of 
skills that were essential for Paleolithic life, but of which no trace remains.  
The Neolithic period is defined by the presence of agriculture, and the Chinese Neolithic 
is generally considered to have begun when there is evidence for farming in a given region, even 
though non-agricultural groups may have existed alongside farmers for millennia afterwards. 
Even for those who were farming, the transition from a lifestyle without agriculture to a 
predominantly agricultural one took thousands of years, so the Paleolithic-Neolithic boundary is 
not a sudden moment of great change, but rather a very gradual one. For example, recent 
research has shown that Paleolithic people were eating the grains of wild millets thousands of 
years before they began to domesticate them, so the process of domesticating grains must be 
understood as gradual changes in the managing and harvesting of wild grasses.16  
North China over the Quaternary Period and Their Paleoenvironmental Significance,” Science in China 
Series D: Earth Sciences 50, no. 9 (2007): 1327–40. 
13  Qiaomei Fu et al., “DNA Analysis of an Early Modern Human from Tianyuan Cave, China,” 
Proceedings of the National Academy of Sciences 110, no. 6 (2013): 2223–27. 
14 Liu Shi’e 劉士莪, “Shaanxi Hancheng Yumenkou jiushiqi shidai dongxue yizhi 陝西韓城禹們口舊石
器時代洞穴遺址,” Shiqian yanjiu 史前研究, 1984, 45–55. 
15 Institute of Archaeology, CASS and Shaanxi Institute of Archaeology 陕西省考古研究所, “Shaanxi 
Yichuanxian Longwangdi jiushiqi shidai yizhi 陝西宜川縣龍王迪舊石器時代遺址,” Kaogu 7 (2007): 
3–10; Li Liu et al., “Plant Exploitation of the Last Foragers at Shizitan in the Middle Yellow River Valley 
China: Evidence from Grinding Stones,” Journal of Archaeological Science 38, no. 12 (2011): 3524–32.  
16 Sheahan Bestel et al., “The Evolution of Millet Domestication, Middle Yellow River Region, North 
China: Evidence from Charred Seeds at the Late Upper Paleolithic Shizitan Locality 9 Site,” The 
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 The teleological perspective that long dominated ideas about domestication has been 
replaced in the study of early agriculture by an ecological view which recognizes that prehistoric 
people exploited available resources according to what was practical and possible, not because 
they were striving to become sedentary farmers.17 The intimate knowledge of wild plants and 
animals necessary for a Paleolithic lifestyle was the basis for processes of domestication that 
must have been understood initially as simply encouraging the growth of useful plants. The 
transformation of plants and animals into domesticates occurred over thousands of years during 
the first part of which the species being domesticated continued to mix with wild species.18 In 
contrast to the desire of some scholars to describe late Palaeolithic societies as Neolithic based 
on their use of pottery and grinding stones,19 I would emphasize that early Neolithic societies 
were hunter-gatherer-forager-food-producers; it was only in the Yangshao period that people 
became fully-dependent on farming. If Neolithic is defined as being the age of farming then we 
should not date it any earlier than the earliest evidence of food production. 
 The trend throughout the Neolithic towards increasing reliance on domesticates is related 
both to the gradual increase in the number and quality of domesticates available and to the 
replacement of wild ecosystems with agricultural ones. Each new domesticated animal, grain, 
fruit and vegetable enriched the system in terms of nutritional value and ecological resilience and 
also tended to increase the types of environments humans were able to exploit. People continued 
to hunt, fish and gather wild food (and medicine) as long as the opportunities were available, but 
Holocene 24, no. 3 (2014): 261–65. 
17 Bruce D. Smith, “Low-Level Food Production,” Journal of Archaeological Research 9, no. 1 (2001): 1–
43; Gary W. Crawford, “Early Rice Exploitation in the Lower Yangzi Valley: What Are We Missing?,” 
The Holocene 22, no. 6 (2012): 613–21. 
18 Martin K. Jones and Xinyi Liu, “Origins of Agriculture in East Asia,” Science 324, no. 5928 (2009): 
730–31. 
19 Institute of Archaeology, CASS, Zhongguo kaoguxue: xinshiqi shidai juan (Beijing: Zhongguo shehui 
kexue, 2010), 80–112. 
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improvements in domestication reduced those opportunities. Nonetheless, even after the entire 
Guanzhong plain was converted to agriculture people still gathered firewood in the mountains 
and fished in rivers.  
 
Map 3.2. Early Neolithic sites mentioned in the text: 1) Xishanping, 2) Dadiwan, 3) Guantaoyuan, 4) Baijiacun, 5) Laoguantai, 6) 
Yuanjunmiao and Beiliu, 7) Xiawanggang, 8) Yiluo (Luoyang), 9) Jiahu, 10) Cishan. Dark areas are over 1000m asl, while light ones 
are below it.  
Because the development of farming eventually led to our own civilizations, it is usually 
described in terms of progress, but the transition towards a sedentary agricultural lifestyle had 
many downsides, most notably in terms of human health. The development of agriculture was a 
basic requirement for socieconomic stratification (i.e., inequality), and for the expansion of 
human populations that replaced natural environments high in biodiversity with greatly 
simplified agricultural ecosystems.20  
 Although the origins of agriculture in East Asia have received considerable attention in 




                                                 
recent years, the information comes from very few sites, and the process remains poorly 
understood. Archaeological sciences are beginning to reveal new types of evidence, such as the 
use of millets in the late Paleolithic.21 The issue involves the ecology of human subsistence 
across a vast area over thousands of years and thus is beyond the scope of this dissertation, but 
since Cishan 磁山 is the earliest site in North China with evidence of plant cultivation it deserves 
a brief mention. 
 The Cishan site is in southwestern Hebei, about 400km from the eastern end of the 
Guanzhong, and is one of the earliest sites in North China to have pottery, though there was 
pottery in Siberia and South China considerably earlier.22 It is possible that the inhabitants of the 
site were already growing broomcorn millet 10,000 years ago, and also grew foxtail millet 
beginning around 8,700 years ago.23 These millets were not necessarily domesticated, but the site 
had many storage pits full of millet, so they were certainly being cultivated on a large scale. Thus 
at the beginning of grain production we have firm evidence for a great advantage of agriculture, 
which is that it permits people to store large amounts of food produced during the growing.24 
This allows for population growth, increased population density, and thus geographical 
expansion of agricultural peoples.  
21 Xiaoyan Yang et al., “Early Millet Use in Northern China,” Proceedings of the National Academy of 
Sciences 109, no. 10 (2012): 3726–30. 
22 Elisabetta Boaretto et al., “Radiocarbon Dating of Charcoal and Bone Collagen Associated with Early 
Pottery at Yuchanyan Cave, Hunan Province, China,” Proceedings of the National Academy of Sciences 
106, no. 24 (2009): 9595–9600. 
23  G. W. Crawford, “Agricultural Origins in North China Pushed Back to the Pleistocene-Holocene 
Boundary,” Proceedings of the National Academy of Sciences 106, no. 18 (2009): 7271–72; H. Lu et al., 
“Earliest Domestication of Common Millet (Panicum Miliaceum) in East Asia Extended to 10,000 Years 
Ago,” Proceedings of the National Academy of Sciences 106, no. 18 (2009): 7367–72; These dates were 
taken directly from millet remains, and are probably reliable despite doubts expressed in Zhijun Zhao, 
“New Archaeobotanic Data for the Study of the Origins of Agriculture in China,” Current Anthropology 
52, no. S4 (2011): 301. 
24 Paul Halstead and John O’Shea, eds., Bad Year Economics: Cultural Responses to Risk and Uncertainty 
(Cambridge: Cambridge University Press, 1993). 
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Broomcorn millet has a growing season of only 60+ days and can be grown in areas with 
400-500mm of rain, while foxtail millet has a 90+ day growing season and requires more 
water.25 Broomcorn is thus easier and faster to grow and, perhaps significantly, would probably 
survive in relatively droughtlike conditions.  
The Cishan site also had charred fruits of walnuts, hazel and hackberry. 26  The 
archaeologists identify the walnuts as domesticates (Juglans regia) without showing any 
awareness that domesticated walnuts are generally considered to have arrived in China several 
millennia later from Central Asia. Given that they were only 2cm in diameter, they are probably 
nuts of the native wild species (J. mandshurica), though it has been argued that J. regia is a 
native species that was domesticated in China.27  
 Over the following two millennia sites in East China, including Cishan, seem to have 
grown in size, and the large numbers of grain storage pits suggests that the people of this region 
depended more on grain production than their contemporaries in the Guanzhong.28 It was during 
this period that pigs were first domesticated, with evidence coming from Cishan, the Kuahuqiao 
跨湖橋 site in Zhejiang and Jiahu 賈湖 site in central Henan.29 Jiahu also has clear evidence of 
25  Xinyi Liu, Harriet V. Hunt, and Martin K. Jones, “River Valleys and Foothills: Changing 
Archaeological Perceptions of North China’s Earliest Farms,” Antiquity 83, no. 319 (2009): 82–95. 
26 Hebei Provincial Office of Cultural Relics, “Hebei Wuan Cishan yizhi 河北武安磁山遺址,” Kaogu 
xuebao  3 (1981): 336. 
27 Rong-ting Xi, “Discussion on the Origin of Walnut in China,” Acta Horticulturae 284 International 
Symposium on Walnut Production (1990): 353–61, cited in Ruth Beer et al., “Vegetation History of the 
Walnut Forests in Kyrgyzstan (Central Asia): Natural or Anthropogenic Origin?,” Quaternary Science 
Reviews 27, no. 5–6 (2008): 621–32. 
28 Anne P. Underhill and Junko Habu, “Early Communities in East Asia: Economic and Sociopolitical 
Organization at the Local and Regional Levels,” in Archaeology of Asia, ed. Miriam T. Stark (Oxford: 
Blackwell, 2006), 121–48. 
29 Jing Yuan and Rowan K. Flad, “Pig Domestication in Ancient China,” Antiquity 76, no. 293 (2002): 
724–32; Rowan Flad, Jing Yuan, and Shuicheng Li, “Zooarcheological Evidence for Animal 
Domestication in Northwest China,” in Late Quaternary Climate Change and Human Adaptation in Arid 
China, ed. David Madsen, Fa-Hu Chen, and Xing Gao (Amsterdam: Elsevier, 2007), 168, 192. Robert 
Sterling Clark and Arthur de Carle Sowerby, Shen-Kan: The Account of the Clark Expedition in North 
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domesticated rice, and of alcohol production.30 Because the animals were fed on grains, it is 
quite likely that the domestication of animals (except dogs) came after that of plants.31 The pigs 
of Neolithic China are the ancestors of modern pigs in China.32  
i. The Laoguantai Period, 6000-4900 
The transition to farming in the Guanzhong occurred later than in areas to the east, and was quite 
gradual. The earliest Neolithic cultures in the Wei river valley date to the sixth millennium. In 
general the sparseness and shallowness of archaeological remains from this period suggests that 
humans were few and their impact on the environment limited. Despite the addition of millet, the 
subsistence strategies of these people had much in common with those of their Paleolithic 
ancestors. On the other hand, there is evidence of a significant increase in charcoal at this time, 
which may well represent initial land clearance for farming.33  
 These cultures are considered part of the Laoguantai culture. 34  Only about twenty 
Laoguantai sites are known, the best excavated of which is Dadiwan 大地灣, over 100 km to the 
northwest of the Guanzhong in Eastern Gansu. These sites all have relatively shallow deposits 
China 1908-9 (London: T. Fisher Unwin, 1912), 137. The latter image shows that even in early twentieth 
century some domestic pigs in China still looked quite similar to wild ones.  
30 Patrick E. McGovern et al., “Fermented Beverages of Pre- and Proto-Historic China,” Proceedings of 
the National Academy of Sciences of the United States of America 101, no. 51 (2004): 17593–98. 
31 Loukas Barton et al., “Agricultural Origins and the Isotopic Identity of Domestication in Northern 
China,” Proceedings of the National Academy of Sciences 106, no. 14 (2009): 5523–28; Yuan and Flad, 
“Pig Domestication in Ancient China”; O. Thalmann et al., “Complete Mitochondrial Genomes of 
Ancient Canids Suggest a European Origin of Domestic Dogs,” Science 342, no. 6160 (2013): 871–74. 
32 Greger Larson et al., “Patterns of East Asian Pig Domestication, Migration, and Turnover Revealed by 
Modern and Ancient DNA,” Proceedings of the National Academy of Sciences 107, no. 17 (2010): 7686–
91. 
33 Chun Chang Huang et al., “High-Resolution Studies of the Oldest Cultivated Soils in the Southern 
Loess Plateau of China,” Catena 47 (2002): 38–39; Zhihai Tan et al., “Holocene Wildfires Related to 
Climate and Land-Use Change over the Weihe River Basin, China,” Quaternary International 234, no. 1–
2 (2011): 167–73. 
34 Some scholars replace the name of the Laoguantai culture with that of the better preserved Dadiwan site, 
which breaks the rule that an archaeological culture is named after the first site discovered, e.g., Institute 
of Archaeology, CASS, Zhongguo kaoguxue: xinshiqi shidai, 113. 
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and seem to have been seasonally occupied. Two studies of the soils in the Zhouyuan have 
shown a significant rise in charcoal in this period, evidence of the first generations of farmers 
burning land for farming.35 Land clearance on the plain was not associated with erosion because 
the area is flat, but a study of the Yiluo 伊洛 area to the east in Henan showed that the clearance 
of land in the early farming period led to significant erosion.36 Despite the clear presence of food 
production, the Laoguantai is significant as the transition period between Paleolithic hunter-
fisher-gatherers and societies heavily dependent on food production.  
 The Dadiwan site is about 150km west of Baoji near the headwaters of the Qian River, 
whose valley links the area to the Guanzhong. It is worth discussing here because it is far better 
preserved than any contemporary site in the Guanzhong. From 5900-5200 (Dadiwan period 1) 
the site was probably seasonally occupied by people who subsisted largely on hunting and who 
stored broomcorn millet to eat and to feed to their dogs.37 Millet production was only one part of 
their annual subsistence cycle. They lived in round, semi-subterranean dwellings about 2.5m in 
diameter. 38 This relatively light use of broomcorn millet lasted until around 3900 when the 
inhabitants of the site began producing both kinds of millets more intensively and became more 
dependent on domesticated pigs.39 
 The largest number of bones at Dadiwan and Xishanping 西山坪, a contemporary site in 
the region, belonged to Cervus deer (either red deer, known in North America as elk, or Sika 
35 Huang et al., “High-Resolution Studies of the Oldest Cultivated Soils,” 38–39; Tan et al., “Holocene 
Wildfires.” 
36 Arlene Rosen, “The Impact of Environmental Change and Human Land Use on Alluvial Valleys in the 
Loess Plateau of China during the Middle Holocene,” Geomorphology 101 (2008): 298–307. 
37 Barton et al., “Agricultural Origins.” 
38 The Gansu Provincial Institute of Cultural Relics and Archaeology, Qin'an Dadiwan: xinshiqi shidai 
yizhi fajue baogao 秦安大地灣: 新石器時代遺址發掘報告(Beijing: Wenwu, 2006), 21–26. 
39 Barton et al., “Agricultural Origins.” 
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deer).40 The other deer found at these sites were roe deer, water deer and musk deer. 41  At both 
sites pigs were the second most common animal after deer. Because 78.9% of pigs at Dadiwan 
were killed between 13 and 24 months of age, the report concludes that some of the pigs were 
domesticated, but analysis of the carbon isotopes in the pig bones suggests that they mainly ate 
wild foods.42 The contemporaneous stratum of the Xishanping site also included black bear, rat, 
dog and chicken/pheasant.43 The domestication of chickens in China is not well understood, 
because their bones do not preserve well and until recently zooarchaeologists could not 
distinguish them from pheasants.  
 There were also cattle bones at Dadiwan, which were presumably aurochs. Some claim 
that the last aurochs in China were found in the late Pleistocene ice age,44 and there is a break of 
several millennia between the Pleistocene specimens and these ones from the sixth millennium, 
but several factors, including their uneven distribution across sites, suggest that they are wild 
cattle, which means they are probably aurochs.45 
 In addition to the rhinoceros bones found at Dadiwan, small numbers of rhinoceros bones 
40  Animals excavated from Dadiwan period 1 expressed in Number of Identified Specimens (NISP) 
include Cervus deer (169), wild or domesticated pigs (156), roe deer (89), water deer (73), Sumatran 
rhinoceros (12) and wild cattle (Bos sp.). Deer bones comprised 60% of the faunal remains (NISP), and 
pigs comprise 21%. Qi Guoqin 祁國琴, Lin Zhongyu 林種雨, and An Jiayuan 安家瑗, “Dadiwan yizhi 
dongwu yicun jianding baogao 大地灣遺址動物遺存鑒定報告,” in Qinan Dadiwan: xinshiqi shidai 
yizhi fajue baogao 秦安大地灣: 新石器時代遺址發掘報告, ed. The Gansu Provincial Institute of 
Cultural Relics and Archaeology (Beijing: Wenwu, 2006), 861–910. 
41 Zhou Benxiong 周本雄, “Shizhaocun yu Xishanping yizhi de dongwu yicun 師趙村與西山坪遺址的
動物遺存,” in Shizhaocun yu Xishanping 師趙村與西山坪 (Beijing: Wenwu, 1999), 335–39; Flad, Yuan, 
and Li, “Zooarchaeological Evidence,” 183. 
42 Qi Guoqin 祁國琴, Lin Zhongyu 林種雨, and An Jiayuan 安家瑗, “Dadiwan yizhi dongwu yicun 
jianding baogao,” 895; Barton et al., “Agricultural Origins.” 
43 Zhou Benxiong 周本雄, “Shizhaocun yu Xishanping yizhi de dongwu yicun”; Flad, Yuan, and Li, 
“Zooarchaeological Evidence,” 183. 
44 T. van Vuure, Retracing the Aurochs: History, Morphology, and Ecology of an Extinct Wild Ox (Sofia: 
Pensoft, 2005), 48. 
45  Yuan Jing 袁靖  et al., “Gongnianqian 2500 - gongnianqian 1500 nian Zhongyuan diqu dongwu 
kaoguxue yanjiu - yi Taosi, Wangchenggang, Xinyan he Erlitou wei li 共年前2500-共年前1500年中原地
區動物考古學研究-以陶寺、王城剛、新巖和二里頭遺址為例,” in Keji kaogu 科技考古, ed. Institute 
of Archaeology, CASS, vol. 2 (Beijing: Zhongguo shehui kexue, 2007), 24. 
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were also found in the early and late Yangshao strata at Xishanping, which are probably the 
westernmost records of rhinoceros in North China during the Holocene. Rhinoceros bones were 
also found in the early Yangshao strata of the Xiawanggang 下王崗 site in the mountains of 
southern Henan, so they probably lived throughout the region.46 
 The Baijiacun 白家村 site, located a few kilometers north of the Wei River in the eastern 
Guanzhong, was occupied beginning around 5700. 47 Tools found at the site include a bone 
arrowhead and a bone spearhead, bone cutting tools, a “drill” and “club” of antler and several 
serrated mussel shells.48 The most common animals in the late sixth millennium stratum were pig, 
wild water buffalo, red deer and water deer.49 Others included Mongolian gazelle, domesticated 
dog, raccoon dog, cat, Amur catfish, Lamprotula mussel and chicken/pheasant.  
 The zooarchaeologist’s identification of the buffalo species as domesticated is dubious 
both because it is difficult to tell buffalo from cattle (so they could be aurochs) and because if 
they were water buffalo they probably would not be domesticated. 50  The contemporaneous 
stratum of the nearby site of Lingkoucun had domesticated pig (56.8% of identified specimens), 
sika deer (24.3 %), porcupine, badger, musk deer, and elaphure.51   
46 Jia Lanpo 賈蘭坡 and Zhang Zhenbiao 張振標, “Henan Zhechuan Xiawanggang yizhi zhong de 
dongwuqun 河南浙川下王崗遺址中的動物群,” in Zhechuan Xiawanggang 淅川下王崗, ed. Henan 
Provincial Institute of Archaeology (Beijing: Wenwu, 1989), 439. Hu Songmei (personal communication, 
autumn, 2013) believes that the bones in Gansu were carried there from elsewhere.  
47 Pia Atahan et al., “Early Neolithic Diets at Baijia, Wei River Valley, China: Stable Carbon and Nitrogen 
Isotope Analysis of Human and Faunal Remains,” Journal of Archaeological Science 38, no. 10 (2011): 
2811–17. 
48 Institute of Archaeology, CASS, Lintong Baijiacun 臨潼白家村 (Chengdu: Bashu, 1994), 21–26. 
49 Measured in Number of Identified Specimens (NISP), the 727 identified faunal remains, which date to 
5380-5000, are: pig (34%), buffalo (Bubalis sp. 22.8%), red deer (15.3%), water deer (14.9%) Mongolian 
gazelle (5%) and, under 2%: domesticated dog, raccoon dog, cat, Amur catfish (Silurus asotis), 
Lamprotula mussel and chicken. Ibid., 123–27; Flad, Yuan, and Li, “Zooarchaeological Evidence,” 175, 
186. 
50 Flad, Yuan, and Li, “Zooarchaeological Evidence,” 186. 
51 Zhang Yunxiang 張雲翔 et al., “Shaanxi Lintong Lingkoucun wenhua yizhi jizhui dongwu yihai 陜西
臨潼零口村文化遺址脊椎動物遺骸,” in Lintong Lingkoucun 臨潼零口村, by Shaanxi Institute of 
89 
 
                                                 
 Isotopic study of human skeletons at Baijiacun suggested that they consumed plenty of 
fish and mollusks and that millet was a significant part of their diet.52 However, they were less 
reliant on millet than later Neolithic people were. 53  Human bones from the nearby and 
contemporary site of Yuanjunmiao 元君廟 suggested that the person consumed little if any 
millet.54 The latter site was also reported to have sheep or goat bones, which were probably 
wild.55 
 The Guantaoyuan 關桃園 site is situated on a terrace 30-40m above the Wei River in the 
mountains 75km west of Baoji date and its first three phases date to the Laoguantai period.56 
Some agricultural tools were excavated from both phases, but faunal remains, various spears and 
a fishing hook, show that hunting and fishing played a greater role than food production. Deer 
were far more common at this site than pigs, and there were elaphure, Reeves' muntjac as well as 
musk, water, sambar, sika and roe deer.57 The presence of elaphures (a.k.a. Père David's deer), 
which generally inhabit wet lowlands, shows that there were wetlands in the valleys of the area 
Archaeology (Xi’an: San Qin, 2004), 450–52. 
52 Atahan et al., “Early Neolithic Diets at Baijia”; Rui Wang, “Fishing, Farming, and Animal Husbandry in 
the Early and Middle Neolithic of the Middle Yellow River Valley, China” (PhD thesis, University of 
Illinois, Urbana Champaign, 2004), 157–63. 
53 Atahan et al., “Early Neolithic Diets at Baijia,” 2815; Ekaterina A. Pechenkina et al., “Reconstructing 
Northern Chinese Neolithic Subsistence Practices by Isotopic Analysis,” Journal of Archaeological 
Science 32, no. 8 (2005): 1176–89. These samples are very small and cannot be taken to represent whole 
populations. 
54 Wang, “Fishing, Farming, and Animal Husbandry in the Early and Middle Neolithic of the Middle 
Yellow River Valley, China,” 157–63. 
55 Beijing University Archaeology Teaching and Research Section, “Huaxian, Weinan gudai yizhi diaocha 
yu shijue 華縣，渭南古代遺址調查與試掘,” Kaogu xuebao 3 (1980): 304. 
56 Based on comparison with Baijia and other sites, the report dates phase 2 to before 5350 and the 
culturally very similar phase 3 to 5350-4950. Shaanxi Institute of Archaeology and Archaeology Team of 
Baoji City, Baoji Guantaoyuan 寶雞關桃園 (Beijing: Wenwu, 2007), 325. 
57 The percentage of deer in the faunal remains of period 2, expressed in Number of Identified Specimins 
(NISP) and then Minimum Number of Individuals (MNI) is 68%/59%, vs. 54%/40% in period 3. The 
percentage of pig remains in period 2 is 6%/8% and 3%/5% in period 3. 
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at the time, something that is also confirmed by geological evidence.58  
 Other faunal remains include carp, Aquila eagle, crane, chicken/pheasant, golden snub-
nosed monkey, hamster, fox, hog badger, black bear, Sumatran rhinoceros, goral, water buffalo, 
and aurochs (Bos sp.).59 This is by far the most biodiversity discovered at any site in the region, 
and suggests people for whom hunting (or trapping/snaring) was an important source of food. 
The fact that all of these species currently survive in the Qinling except for the two largest 
(rhinoceros and buffalo) shows that the environment was not dramatically different from now, 
which makes clear that the extirpation of rhinoceros and buffalo was caused by human activity, 
not by climate change.  
 In addition to those mentioned above, there are several poorly preserved sites from this 
period in the Guanzhong. The Laoguantai site had bone and antler tools.60 The Beiliu site, in 
Weinan, had stone cutting tools, a barbed bone point which may have been used for fishing, and 
cutting tools made from freshwater mussels.61  
 To summarize, the people of this period seem to have incorporated food production into a 
subsistence cycle that centered on gathering, hunting and fishing. Their settlements are sparse 
and shallow, suggesting low population and frequent movement. Nonetheless, the increase in 
charcoal deposits at this time suggests that their fires did have a significant environmental impact. 
Subsequent people of the region came to depend more and more on agriculture, and their land 
clearance began to create more anthropogenic landscapes. 
58 Z.-D. Feng et al., “Stratigraphic Evidence of a Megahumid Climate between 10,000 and 4000 Years B.P. 
in the Western Part of the Chinese Loess Plateau,” Global and Planetary Change 43, no. 3–4 (2004): 
145–55. 
59 From phases 2 and 3. Shaanxi Institute of Archaeology and Archaeology Team of Baoji City, Baoji 
Guantaoyuan, 358–63, 283–318. 
60 Beijing University, “Huaxian, Weinan gudai yizhi diaocha yu shijue.” 
61 Banpo Museum, “Weinan Beiliu xinshiqi shidai zaoqi yizhi diaocha yu shijue jianbao 渭南北劉新石器
時代早期遺址調查與試掘簡報,” Kaogu yu wenwu 4 (1982): 1–10. 
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B) The Early Yangshao period, 4900-3800 
 
During the Yangshao period the Guanzhong was one of the most densely settled areas of North 
China.62 Moreover, unlike the earlier period, in which the best preserved and best excavated sites 
are found elsewhere, several of the Yangshao sites in the Guanzhong were excavated quite 
thoroughly.63 This is the first period in which agriculture was a central element in the diet of the 
people, which led to an increase in both overall population and the degree of sedentism (and thus 
archaeological remains). 64  For the first time agriculture became an important part of the 
Guanzhong’s ecology. Despite the increase in food production, wild plants and animals were 
very important in people’s diets. 
 In contrast to both earlier and subsequent period, in which dwellings were either semi-
subterranean or at ground level, Yangshao houses were mostly at ground level.65 The three sites 
for which site layout is known (Beishouling, Banpo and Jiangzhai) are circular villages with 
houses surrounding and facing an open space in the middle.66 Buildings increased in size from 
early to late Yangshao, and the largest buildings in settlements increased significantly in both 
size and complexity, becoming clearly differentiated from other buildings. This could indicate 
some level of social stratification.  
 
62 Liu, The Chinese Neolithic, 210–19; Mayke Wagner et al., “Mapping of the Spatial and Temporal 
Distribution of Archaeological Sites of Northern China during the Neolithic and Bronze Age,” 
Quaternary International 290–91 (2013): 344–57. 
63 Kwang-chih Chang, The Archaeology of Ancient China, 4th ed. (New Haven: Yale University Press, 
1986), 107–123. 
64 Can Wang et al., “Prehistoric Demographic Fluctuations in China Inferred from Radiocarbon Data and 
Their Linkage with Climate Change over the Past 50,000 Years,” Quaternary Science Reviews 98 (2014): 
45–59. 
65 Xiaolin Ma, Emergent Social Complexity in the Yangshao Culture: Analyses of Settlement Patterns and 
Faunal Remains from Lingbao, Western Henan, China (c. 4900-3000 BC) (Oxford: Archaeopress, 2005), 
45–50. 
66 Christian E. Peterson and Gideon Shelach, “Jiangzhai: Social and Economic Organization of a Middle 
Neolithic Chinese Village,” Journal of Anthropological Archaeology 31, no. 3 (2012): 267–68. 
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Map 3.3: Yangshao-era sites in the Guanzhong. Sites mentioned in the text are: 1) Beishouling, 2) Fulingbao, 3) Anban, 4) Yinjiacun, 
5) Banpo, 6) Jiangzhai, 7) Lingkoucun, 8) Shijiahe, 9) Quanhu. The Xipo site is located about 20 km east of the ⑩. 67   
 Because the complex of archaeological cultures known as the Yangshao culture lasted for 
2000 years, the settlement distribution map does not represent villages that existed 
simultaneously. Although some of the sites contain thick cultural deposits and seem to have been 
used either repeatedly or continuously for many centuries, many are rather shallow and suggest a 
relatively short period of use. It has been suggested that this is evidence of swidden or shifting 
cultivation, which is quite possible.68 But it is impossible to say how long each house or site was 
in use. In any case, even if villagers stayed at one site for many years there is still a wide variety 
of fallow regimes they could have adopted.69 There would have been abundant land available, so 
the villagers could have been practicing relatively long fallows even while living at a single site. 
 Isotope analysis of human and animal bones from Jiangzhai and Shijia show that people 
67 National Bureau of Cultural Relics, Zhongguo wenwu dituji: Shaanxi fen ce. 
68 Chang, The Archaeology of Ancient China, 114. 
69 Ester Boserup, The Conditions of Agricultural Growth: The Economics of Agrarian Change under 
Population Pressure (Chicago: Aldine, 1966), 12–14. 
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had a mixed diet that included meat but relied heavily on millet.70 Carbon ratios of human bones 
at those sites suggest that millet made up 75-85% of the diet, but if the animals they ate were also 
fed on millet, then this figure is too high. Pechenkina et al. argue that “the severe dental wear and 
masticatory stress, low incidence of caries, relatively tall stature, and low frequency of indicators 
of physiological deficiencies and stress previously reported71 for humans buried at Shijia and 
Jiangzhai may be attributed to their reliance on a diverse subsistence regime that included plants 
and animals of high dietary value, both wild and domesticated.”72 People in the Guanzhong 
relied less on domesticated animals than people to the east, but the trend in both areas was 
towards a subsistence strategy centered on millet and pigs. People devoted considerable effort to 
growing millet for pigs, which was probably related to the sociocultural importance of pigs and 
to the way pigs, which could be eaten when other food was scarce, served to buffer the 
population from bad harvests.73  
 The pottery of the period was of much higher quality than that of earlier cultures.74 Vessel 
types included pointed-bottom pots presumably used to carry water, tripods with solid legs that 
were presumably placed over fires for cooking, large jars with small necks for storage, and fine-
paste polished red ware in various forms for eating.75  Some of the latter was painted with 
geometric designs or images of wild sheep, frogs and, quite commonly, fish.  
 The best preserved and excavated early Yangshao sites in the region are Jiangzhai 姜寨 
and Banpo 半坡, both east of Xi'an. The lowest strata at the Banpo site gave its name to the 
70 Pechenkina et al., “Reconstructing Northern Chinese Neolithic Subsistence Practices,” 1179. 
71 Ekaterina Pechenkina, Robert A. Benfer, and Zhijun Wang, “Diet and Health Changes at the End of the 
Chinese Neolithic: The Yangshao/Longshan Transition in Shaanxi Province,” American Journal of 
Physical Anthropology 117 (2002): 15–36. 
72 Pechenkina et al., “Reconstructing Northern Chinese Neolithic Subsistence Practices,” 1184–85. 
73 Ibid., 1186. 
74 Rose Kerr and Nigel Wood, Science and Civilisation in China 5.12: Ceramic Technology (Cambridge: 
Cambridge University Press, 2004), 289–91. 
75 Chang, The Archaeology of Ancient China, 122–27. 
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earliest phase of the Yangshao culture (Lower Banpo culture c. 4,900–3,800).76 The site, located 
in the expanding suburbs of Xi’an, is located 800m to the east of the Chan 滻 River, which flows 
from the Qinling mountains. It was surrounded by a ditch roughly 3-6m wide and 5-6m deep, 
which could potentially have served for defense or, with its greater moisture, as a garden. The 
houses surrounded an open central area. Remains of foxtail millet were found at the site, as well 
as the seeds of chestnuts, hazelnuts, pine nuts, and Chinese hackberry (Celtis sinensis).77 
 Thousands of artifacts were discovered at the site, including pottery, stone cutting tools, 
grinding stones and various tools made of bone and antler, such as needles and arrowheads.78 
The report does not specify which objects came from which strata except to note that most of the 
bone and antler tools came from the later periods.79 Shell and ceramic cutting tools are usually 
assumed to have been used to harvest grain.80 Spindle whorls for making thread and impressions 
of basket weaves on pottery are the only evidence of perishable material culture. Although fish 
bones do not preserve well in loess, nine bone fish hooks, 320 small flat notched stones that were 
probably fish net weights and large numbers of fish painted on the pottery suggest that fish was 
an important part of the diet.81   
 The report of the site's faunal remains does not distinguish between periods, and thus 
must be considered to represent the entire Yangshao period.82 It includes pig, dog, sheep (Ovis 
76 Ibid., 111–29; Banpo Museum, Xi’an Banpo 西安半坡 (Beijing: Wenwu, 1982). 
77 Banpo Museum, Xi’an Banpo, 30. 
78Chang, The Archaeology of Ancient China, 112–28; Institute of Archaeology, CASS and Banpo Museum, 
Xi’an Banpo: yuanshi shizu gongshe juluo yizhi 西安半坡原始氏族公社聚落遺址 (Beijing: Wenwu, 
1963).  
79 Institute of Archaeology, CASS and Banpo Museum, Xi’an Banpo: yuanshi shizu gongshe juluo yizhi, 
104. 
80 Zhou Xin 周昕, Zhongguo nongju fazhan shi 中國農具發展史 (Jinan: Shandong kexue jishu, 2005), 
64–71. 
81 Institute of Archaeology, CASS and Banpo Museum, Xi’an Banpo: yuanshi shizu gongshe juluo yizhi, 
75–80, 166–68, plate 75. 
82 Li Youheng 李有恒 and Han Defen 韓德芬, “Banpo xin shiqi shidai yizhi zhong zhi shoulei guge 半坡
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sp.), bovid, equid (Equus sp.), sika deer, water deer, rabbit, pika, gazelle, cat, Aquila eagle, 
chicken/pheasant and a fish from the Cyprinidae, which includes carp and catfish. The most 
common species were pigs and water deer. Most of the pigs were probably domesticated, but the 
sheep, bovid and equid were not. Animals identified at the Beishouling site, Baoji, include rhesus 
macaque, brown bear (same species at the North American grizzly), wild and domesticated pig, 
chicken/pheasant, soft-shelled turtle, freshwater snail and red, musk, water and roe deer.83    
 Fifteen kilometers northeast of Banpo, the Jiangzhai site is one of the most completely 
excavated and reported Neolithic settlements in China, and has thus received considerable 
attention.84 In the early Yangshao period the round site (about 140m in diameter) was surrounded 
by a ditch, and consisted of over 60 houses which were clustered into five or so groups, four of 
which clearly had one building larger than the others. These have often been interpreted as 
representing a division of the village into some kind of lineage groups. There were some 
differences of wealth between households as well as indications of economic specialization, both 
of which suggest some degree of socioeconomic differentiation. 85 The site's population was 
probably around 300-400. The material culture at the site is quite similar to that of Banpo and 
other contemporary sites, 86 including a variety of stone and bone tools, spindle whorls and 
ceramics. 
 The pollen record shows a mix of coniferous and deciduous trees, with the standard 
新石器時代遺址中之獸類骨骼,” in Xi’an Banpo: yuanshi shizu gongshe juluo yizhi 西安半坡原始氏族
公社聚落遺址 (Beijing: Wenwu, 1963), 255–69. 
83 Institute of Archaeology, CASS, Baoji Beishouling 寶雞北首岭 (Beijing: Wenwu, 1983), 146; Flad, 
Yuan, and Li, “Zooarchaeological Evidence,” 182–84. The Beishouling extends from the late Laoguantai 
well into the Yangshao period, but the zooarchaeology report does not distinguish between strata. The 
freshwater snail is Cipangopaladina cathayensis. 
84 See references in Peterson and Shelach, “Jiangzhai.” 
85 Peterson and Shelach, “Jiangzhai”; Liu, The Chinese Neolithic, 82. 
86 Banpo Museum, “Shaanxi Weinan Shijia xinshiqi shidai yizhi 陝西渭南史家新石器時代遺址,” Kaogu 
1 (1984): 41–53. 
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predominance of Artemisia pollen.87 The faunal remains were dominated by deer and pigs.88 
Most of the deer were sika and water deer, but there were also musk deer. Based on the large 
numbers of the sika deer and the fact that 40% of them were killed between 2.5 and 3 years of 
age, Qi Guoqin suggested that sika were penned and kept at the site. This seems unlikely, but is 
not impossible. He also argued that the cattle were domesticated, but this has not been accepted 
by subsequent scholars.89 Other species included common carp, grass carp, pelican, Aquila eagle, 
crane, chicken, rhesus macaque, rabbit, dog, raccoon dog, dhole, black bear, badger and hog 
badger, cat, Mongolian gazelle, Amur hedgehog, short-faced mole and a single tiger canine. It is 
surprising how many Neolithic sites have remains of Aquila eagles, the best known of which are 
golden eagles.90 Mongols and Central Asians hunt with these eagles, so perhaps these were not 
just eaten.91 
 Because its well-preserved remains included several unusual animals, it is worth listing 
the faunal remains from the early Yangshao strata of the Dadiwan site: leopard, tiger, leopard cat, 
red and white giant flying squirrel, brown bear, elephant, macaque, rhinoceros, wild horse, 
Chinese serow, argali as well as musk, roe, water, sika and red deer.92 Serow are goats and argali 
87 Banpo Museum et al., Jiangzhai, 539–42. 
88 Deer (1136/91 NISP/MNI) and pigs (512/85; 83% of which are under 2 years old). Qi Guoqin 祁國琴, 
“Jiangzhai xinshiqi shidai yizhi dongwuqun fenxi 姜寨新石器時代遺址動物群分析,” in Jiangzhai: 
xinshiqi shidai yizhi fajue baogao 姜寨新石器時代遺址發掘報告 (Beijing: Wenwu, 1988), 504–38; Flad, 
Yuan, and Li, “Zooarchaeological Evidence,” 175–76, 185–86. 
89 Flad, Yuan, and Li, “Zooarchaeological Evidence,” 192. 
90 Although usually assumed to be an owl, the famous ceramic pot discovered in the eastern Guanzhong 
with the head of a carnivorous bird may represent a rather portulent eagle. See Peking University 
Archaeology Department and Institute of Archaeology, CASS, Huaxian Quanhucun 華縣泉護村 (Beijing: 
Kexue, 2003), 74–75. 
91 On Han Dynasty falconry, see Leslie Wallace, “Chasing the beyond: Depictions of Hunting in Eastern 
Han Dynasty Tomb Reliefs (25-220 CE) from Shaanxi and Shanxi” (Dissertation, University of 
Pittsburgh, 2010), 95–98. For a demonstration of eagle hunting in Mongolia, see episode 5 of the Human 
Planet TV series (BBC, 2011). 
92 Qi Guoqin 祁國琴, Lin Zhongyu 林種雨, and An Jiayuan 安家瑗, “Dadiwan yizhi dongwu yicun 
jianding baogao.” The report also includes a “Rattus coxingi 白腹鼠”, which is probably a ninventer or 
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are sheep; both inhabit high mountains. Apart from those, all of the others were probably found 
at lower elevations in the Guanzhong as well.  
 Important evidence for human forest clearance comes from the ten pollen samples from 
the Lingkoucun site, which date from 5350 to 4470.93 Although there is more non-arboreal 
(mostly grasses and Artemisia) than arboreal pollen throughout the period, tree pollen declined 
from an average of 16.7% in period 1 (c. 5350-5320) to 3.4% in the later periods (c. 4980-4470), 
while grasses went from an average of 13.2% in period 1 to 80% around 4650. The first period 
includes spruce, fir, pine, hemlock, hazel, birch, oak, elm, hackberry and wingnut (Pterocarya), 
but the only one of these that is consistently found through later periods is pine. This is almost 
certainly evidence of forest clearance. There are high percentages of Typha in the early period, 
but little in later periods, indicating a reduction of wetlands in the area. 
 To sum up, the early Yangshao period was the first period in which food production was a 
central part of subsistence strategies for people in the Guanzhong. This increased dependence on 
agriculture made people much more settled than people dependent primarily on hunting, and thus 
their impact on local environments was probably much greater. Pollen and other evidence from 
archaeological sites show that humans were transforming the surroundings of their settlements. 
However, the faunal remains make clear that these agricultural villages were surrounded by a 
wide variety of animals, including some very large ones, so the impact of these settlements was 
limited and much of the landscape was more or less wild. People depended heavily on millet and 
domestic pigs, but also relied on a variety of wild plants and animals.    
 
rat.  
93 Shaanxi Institute of Archaeology, Lintong Lingkoucun 臨潼零口村 (Xi’an: San Qin, 2004), 445–50. 
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C) The Mid-late Yangshao Period,  4000-2900 
The general increase in reliance on agriculture seems to have continued in the mid-late Yangshao 
period, which saw the greatest population density in the region until the Western Zhou. Studies 
of sedimentation in the lower Yellow River show that it was about this time that erosion began to 
increase in North China.94 This is probably due both to drying of the climate and the expansion 
of agricultural societies. There is also local evidence for human-caused erosion in Henan 
beginning in 2700,95 and for the transformation of the soils of the Guanzhong by the addition of 
organic materials and mineral grains.96 
 This increasing human impact matches with the zooarchaeological record, which suggests 
that the trend towards more farming and less hunting continued in this period. At Jiangzhai, the 
percentage of tools used for farming (notably hoes) in this period increased to 33%; there was a 
significant improvement in tools, with most stone tools being polished and many having holes 
drilled through them. 97 As can be seen from the remains from the Quanhu 泉護  site, new 
agricultural tools came into use, such as stone and ceramic knives (rectangular-semi-circular 
cutting tools held behind the blade, often with one or two holes presumably for a string) and 
sickles made of stone and mussel shell, both of which were probably used for harvesting 
grains.98 As in previous periods, fish net weights and spindle whorls are evidence of string and 
cloth making. There seems to be a gradual reduction in the number of fish spears, possibly 
94 Jiongxin Xu, “Naturally and Anthropogenically Accelerated Sedimentation in the Lower Yellow River, 
China, over the Past 13,000 Years,” Geografiska Annaler. Series A, Physical Geography 80, no. 1 (1998): 
67–78. 
95 Guanghui Dong et al., “Response of Geochemical Records in Lacustrine Sediments to Climate Change 
and Human Impact during Middle Holocene in Mengjin, Henan Province, China,” Frontiers of Earth 
Science in China 3, no. 3 (2009): 279–85. 
96 Yijie Zhuang, “Geoarchaeological Investigation of Pre-Yangshao Agriculture, Ecological Diversity and 
Landscape Change in North China” (PhD thesis, Cambridge University, 2012), 190. 
97 Banpo Museum et al., Jiangzhai, 350. 
98 Peking University Archaeology Department and Institute of Archaeology, CASS, Huaxian Quanhucun, 
31–47; Banpo Museum et al., Jiangzhai, 285–98. 
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because fish were diminishing in size due to fishing or, more likely, because people came to do 
more fishing with nets.    
 Plant macrofossils excavated from the upper valleys of the Wei and Jing rivers suggest 
that foxtail and broomcorn millet were still the main crops.99 There is evidence for rice as early 
as c. 3740, and it became more common by the late Yangshao period.100 It had been domesticated 
further south, but could be grown anywhere that had sufficient water. Soybeans also appear in the 
late Yangshao. They may or may not have been undergoing domestication. As discussed in the 
next chapter, fruits like peaches, apricots, plums and jujubes seem to have been commonly 
grown in North China during the Zhou period, but little research has been done on prehistoric 
fruit cultivation in China. The earliest peach stones similar to modern domesticated forms were 
found in lower Yangzi sites dating to this period, and I expect further research will reveal a long 
history of fruit cultivation in North China as well.101  
 Systematic archaeological survey in the Lingbao 靈寶 region of Henan just east of the 
Guanzhong revealed that settlements were larger and more numerous during the middle 
Yangshao period than any other Neolithic period.102 The areas most densely populated in this 
period were later abandoned or sparsely populated, suggesting that people moved elsewhere due 
to environmental degradation at these sites.103 We can infer increasing social stratification from 
the presence of a few relatively large settlements and the presence of a few larger buildings 
99 Xiaoqiang Li et al., “Early Cultivated Wheat and Broadening of Agriculture in Neolithic China,” The 
Holocene 17, no. 5 (2007): 555–60; Xin Jia et al., “The Development of Agriculture and Its Impact on 
Cultural Expansion during the Late Neolithic in the Western Loess Plateau, China,” The Holocene 23, no. 
1 (2013): 85–92; Xinying Zhou et al., “Early Agricultural Development and Environmental Effects in the 
Neolithic Longdong Basin (Eastern Gansu),” Chinese Science Bulletin 56, no. 8 (2011): 762–71. 
100 Jianping Zhang et al., “Phytolith Evidence for Rice Cultivation and Spread in Mid-Late Neolithic 
Archaeological Sites in Central North China,” Boreas 39, no. 3 (2010): 592–602. 
101 Yunfei Zheng, Gary W. Crawford, and Xugao Chen, “Archaeological Evidence for Peach (Prunus 
Persica) Cultivation and Domestication in China,” PLoS ONE 9, no. 9 (2014): 1–9. 
102 Ma, Emergent Social Complexity, 18. 
103 Ibid., 25. 
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within settlements. The best known of the sites in Lingbao is Xipo, a 40+ hectare middle 
Yangshao village notable for having one building that was significantly larger and more complex 
in design than others and whose interior was decorated with cinnabar, suggesting either an elite 
residence or a central ritual site, or possibly both. Pigs dominated the faunal remains at Xipo, 
indicating a significant reduction of wild meat compared to earlier sites, which may be due to a 
reduction in wild vegetation due to increased population and intensification of farming. Over 
80% of the faunal remains are domesticated pigs, over 80% of which were killed before two 
years of age.104  Deer (sika, water and musk) constitute less than 10% of the total. Small numbers 
of dogs, bear, chicken, porcupine, gazelle, wild horse, aurochs, macaque, rabbit, mussels, clams 
and frogs were also found.105 Stable isotope analysis on the bones of the pigs and dogs at the site 
suggests that they consumed large amounts of millet.106  
 Contemporary people in the Wei River valley depended more on wild animals and 
considerably less on domesticates than the people in Lingbao. However, even contemporary 
strata at Dadiwan reveal a decreased ratio of wild to domestic animals compared to earlier 
periods.107 But this is not apparent in the fourth millennium site of Fulinbao 福臨堡 in Baoji, 
which had three different strata.108 Despite a considerable change in pottery styles over time, 
there was little evidence of socioeconomic or technological change over the millennium. Animal 
remains from the site include musk, roe, red, water and sika deer as well as pigs, some kind of 
cattle (probably aurochs), wolves, tigers and common pheasant.109 These regions were not nearly 
104 Over 80% were pigs both by Number of Identified Specimens and by weight. Ibid., 81. 
105 Ibid., 64–70. 
106 Ibid., 74. 
107 The Gansu Provincial Institute of Cultural Relics and Archaeology, Qin'an Dadiwan, 705. 
108 These span the Miaodigou and early Xiwangcun periods. Institute of Archaeology, CASS, Zhongguo 
kaoguxue: xinshiqi shidai, 811–12. 
109 Wu Jiayan 吳家炎, “Fulinbao yizhi dongwuqun yanjiu chutan 福臨堡遺址動物群研究初探,” in Baoji 
Fulinbao: xinshiqi shidai yizhi fajue baogao 寶雞福臨堡: 新石器遺址發掘報告, by Archaeology Team 
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as dependent on pigs as their neighbors to the east, and only came to rely heavily on livestock 
with the subsequent arrival of domesticated sheep, goats and cattle.  
 Several late Yangshao period sites are relatively large and contain sizeable buildings or 
rammed-earth walls that indicate growing socioeconomic differentiation and suggest inter-
settlement violence.110 The large size (80ha) of the Anban site in Fufeng suggests that it may 
have been some kind of regional center.111 A 165m2 building was built on higher ground at the 
center of the site, with painted pig mandibles and pottery figurines buried in pits near the 
foundations. This suggests either centralized ritual activity or the concentration of wealth in a 
single household. The faunal remains at the site were poorly preserved, but pigs are the most 
common, and other species include water and sika deer, dogs, chicken and some kind of turtle 
(Testudinidae).112 Surveys of the Yinjiacun 尹家村 site at Xianyang in the central Guanzhong 
revealed a site of 131 hectares, which would make it the largest site in the region at the time, but 
the site has not been excavated.113  
 Like the early Yangshao, this period is characterized by increasing social complexity, 
dependence on agriculture and environmental impact. It was probably the period of greatest 
population density and site size in the Guanzhong before the Bronze Age. While the trend 
towards increased site sizes and social complexity continued unabated in the regions to the east, 
there was no corresponding increase in settlements in the Guanzhong.    
of Baoji City and Shaanxi Institute of Archaeology Baoji work station (Beijing: Wenwu, 1993), 221–24. 
110 Liu, The Chinese Neolithic, 85–89; Ma, Emergent Social Complexity, 45–50; Underhill and Habu, 
“Early Communities in East Asia: Economic and Sociopolitical Organization at the Local and Regional 
Levels,” 131–32. 
111 Northwestern University, Fufeng Anban yizhi fajue baogao 扶風桉板遺址發覺報告 (Beijing: Kexue, 
1992). 
112 Ibid., 290–94. 
113 Shaanxi Cultural Relics Management Committee, “Shaanxi Xianyang Yinjiacun xinshiqi shidai yizhi 
de faxian 陝西咸陽尹家村新石器時代遺址的發現,” Wenwu 4 (1958): 55–56. 
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D) The Longshan Period, c. 2900-1600 
In the regions east, north and southeast of the Guanzhong, the Longshan period is characterized 
by the earliest walled towns, increased population and the emergence of political elites. 114 In the 
Guanzhong,115 however, the population did not increase, there are no large towns, and there are 
no elite goods or rich burials that would indicate socioeconomic stratification. 116  Thus the 
Guanzhong is an exception to the general trend, which means that the impact of human societies 
on its environment did not increase nearly as much as in neighboring regions.  
 Although the dates remain unclear, wheat, sheep, cattle, horses and metallurgy all arrived 
in East Asia as part of a long-term interaction across Central Asia during the third and second 
millennia. 117  The Qijia culture, which developed to the west in Gansu in the late third 
millennium, probably played an important role in this transition during the centuries of its 
existence (ca 2200-1800).  Just as it had much in common with Longshan cultures to the east, the 
Guanzhong’s Kexingzhuang II culture had much in common with the Qijia culture.118   
 This period is also known for its improved kiln technology, which made higher-quality 
114 On the significance of the Longshan period, see Liu and Chen, The Archaeology of China: From the 
Late Paleolithic to the Early Bronze Age, 215; Xiaoneng Yang, “Urban Revolution in Late Prehistoric 
China,” in New Perspectives on China’s Past; Chinese Archaeology in the 20th Century, ed. Xiaoneng 
Yang, vol. 1 (New Haven: Yale University Press, 2004), 98–143. 
115 The Shaanxi Longshan culture is generally divided into the Miaodigou II phase (early to mid third 
millennium), after the site of that name in western Henan, and the Kexingzhuang II culture (mid to late 
third millennium), after a site in Xi'an excavated in the 1950s (Chang, The Archaeology of Ancient China, 
277). Traditional Chinese periodization would treat the subsequent period as Erlitou or Xia based on 
Henan’s archaeology, but since Erlitou culture had little impact in the Guanzhong I will include the 2000-
1600 period as the late Longshan period. 
116 Liu, The Chinese Neolithic, 209–10. 
117 L.G. Fitzgerald-Huber, “The Qijia Culture: Paths East and West,” Bulletin of the Museum of Far 
Eastern Antiquities 75 (2003): 55–78; L.G. Fitzgerald-Huber, “Qijia and Erlitou: The Question of Contact 
with Distant Cultures,” Early China 20 (1995): 19–67; E. E. Kuzmina, The Prehistory of the Silk Road, ed. 
Victor Mair (Philadelphia: University of Pennsylvania Press, 2008). 
118 Catherine Debaine-Francfort, Du Néolithique à l’Age du Bronze en Chine du Nord-Ouest: la culture 
des Qijia et ses connexions (Paris: Éditions Recherche sur les Civilisations, 1995), 301–28. There were 
also a few differences: Qijia culture had painted pottery, microliths, single-room dwellings and metal, 
while the Kexingzhuang had unpainted pottery, two-room dwellings and a preference for ceramic tripods.    
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pottery,119  and as the period in which pyromantic divination (applying heat to bones and then 
“reading” the cracks) began to be practiced across North China, including the Guanzhong sites of 
Kangjia and Fengxi.120  
 
 
Map 3.4: Longshan-era archaeological sites in the Guanzhong. Those mentioned in the text are 1) Shuang’an, 2) Huixizhuang and 
Zhaojialai, 3) Fengxi and Kexingzhuang, 4) Jiangzhai, 5) Kangjia and Baijia, 6) Hengchencun. The Taosi site is 100km northeast of 
#7.  
i. Diet and Health 
There do not seem to have been any significant improvements in agricultural tools at this time, 
though there were changes in the percentages of different tool types.121 It should be emphasized 
that simple agricultural tools do not necessarily tell us much about agricultural practices, because 
119 Chang, The Archaeology of Ancient China, 260. 
120 Rowan Flad, “Divination and Power: A Multiregional View of the Development of Oracle Bone 
Divination in Early China,” Current Anthropology 43, no. 3 (2008): 408; Liu, The Chinese Neolithic, 54; 
Institute of Archaeology, CASS, Fengxi fajue baogao 灃西發掘報告 (Beijing: Wenwu, 1962), 68, plate 
35. 
121 Chang, The Archaeology of Ancient China, 260 states that “polished semilunar and sickle-shaped 
knives and shell knives” were first used in this period, indicating advances in agriculture. However, these 
were probably just modified versions of the rectangular stone cutting tools, also assumed to have been 
used for harvesting grains, that were already used in the Yangshao period.  
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they can be used in multiple ways. People may well have developed better cropping methods, 
crop varieties, irrigation and other techniques, but we have no way of knowing. K.C. Chang 
notes that impressions of double-pronged wooden spades dating to the Longshan period have 
been excavated, a rare glimpse of tools made of organic materials.  As will be discussed in 
subsequent chapters, there is not much material evidence of improved agricultural technology 
until the spread of metal tools in the Warring States and Han periods, but this does not mean that 
there were no improvements.   
 This period also saw a reduction in hunting tools from previous periods. The excavators 
of the Miaodigou 2 strata at the Huxizhuang site identified 37.6% of human-made objects as 
agricultural, 30.8% as hand craft tools, 17.5% as jewelry or decoration and 14.1% as hunting 
tools.122 The predominance of agriculture, but continued use of hunting or fishing tools, is also 
apparent at Kexingzhuang, 123  Jiangzhai’s Longshan strata, 124  and the Hengchencun site. 125 
Zhoujialai and Shuang’an had standard arrays of stone farming tools, mortars and pestles, bone 
needles and spindle whorls. 126 Most of the tool assemblage at Kangjia is quite agricultural, 
though there were also 186 bone arrowheads (which could also be shot at people).127 Storage pits 
were excavated at many sites, and a large flat circular ceramic object excavated at Kexingzhuang 
122 Institute of Archaeology, CASS, Wugong fajue baogao: Huxizhuang yu Zhaojialai yizhi 武功發掘報告: 
滸西莊與趙家來遺址 (Beijing: Wenwu, 1988), 61–62. These figures do not include ceramic vessels. 
123 Institute of Archaeology, CASS, Fengxi fajue baogao, 49–69. The report identified 19 tools as being 
for felling trees, 95 as agricultural and 86 as handicraft tools; there were also 40 bone arrowheads and 5 
bone fishhooks. 
124 Banpo Museum et al., Jiangzhai, 322. The tools were considered to be 68.5% agricultural, 13.4% for 
hunting and 9% for food processing or making fabric 
125 Shaanxi Work Team of the Institute of Archaeology, CASS, “Shaanxi Huayin Hengchen yizhi fajue 
baogao 陝西華銀橫陳遺址發掘報告,” Kaoguxue jikan  4 (1984): 20–32. 
126  Institute of Archaeology, CASS, Wugong fajue baogao, 98; Banpo Museum, “Shaanxi Qishan 
Shuang’an xinzhiqi shidai yizhi 陝西岐山雙庵新石器時代遺址,” Kaoguxue jikan 3 (1983): 51–68. 
127 Kangjia team of the Shaanxi Institute of Archaeology, “Shaanxi Lintong Kangjia yizhi fajue jianbao 陝
西臨潼康家遺址發掘簡報,” Kaogu yu wenwu 5, 6 (1988): 214–28; Kangjia team of the Shaanxi Institute 
of Archaeology, “Shaanxi Sheng Lintong Xian Kangjia yizhi 1987 nian fajue jianbao 陝西省臨潼縣康家
遺址1987年發掘簡報,” Wenwu yu kaogu 4 (1992): 11–24. 
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is interpreted as the lid of such a pit.128 These probably stored grain.  
 The human skeletal remains from Kangjia also suggest a heavy reliance on farming. 
Teeth of people from the Kangjia site are not as worn as those from the Yangshao period of 
Jiangzhai and other sites, which suggests the people ate less meat and more boiled grains. This is 
probably one cause of the decreased adult stature, lost teeth, increased caries and indicators of 
anemia in the human remains at Kangjia, which suggest malnutrition.129 Pechenkina et al. argued 
that the transition from the Yangshao to the Longshan periods involved a significant deterioration 
in human health due to increasing population and diminished food values.130 However, data from 
the mid-Yangshao Xipo site, discussed above, suggests poor oral health that has more in 
common with that of Longshan Kangjia than it does to the good health of Yangshao Jiangzhai.131 
Xipo and Kangjia also had the highest degree of sexual dimorphism of all sites studied which 
suggests that female malnutrition was a product of preferential treatment for boys in situations of 
food scarcity. Although the general trend of increasing reliance on grains and consequent 
reduction in health seems to hold for the Neolithic-Bronze Age overall, there was significant 
spatial variation in each period.    
 One thing that has been missing from my analysis so far has been the analysis of plant 
macrofossils (as opposed to microfossils like pollen), a fundamental tool for understanding agri-
culture and human ecology that has been neglected by Chinese archaeologists until recently. The 
128 Institute of Archaeology, CASS, Fengxi fajue baogao, 69. 
129 Anemia “can develop in response to a prolonged energy deficiency in combination with inadequate 
mineral composition of food or chronic parasitic loads,” Pechenkina, Benfer, and Wang, “Diet and Health 
Changes at the End of the Chinese Neolithic,” 31; Ekaterina Pechenkina, Robert A. Benfer, and Xiaolin 
Ma, “Diet and Health in the Neolithic of the Wei and Yellow River Basins, Northern China,” in Ancient 
Health: Skeletal Indicators of Agricultural and Economic Intensification, ed. Mark Cohen and Gillian 
Crane-Kramer, 2007, 260. 
130 Pechenkina, Benfer, and Wang, “Diet and Health Changes at the End of the Chinese Neolithic.” 




                                                 
only plant macrofossil flotation study yet published from the Guanzhong was carried out in the 
Zhouyuan, and only has significant results from the Longshan and late Shang periods.132 The re-
sults from the Longshan period were: 5826 grains of foxtail millet, 5293 of panicoid grasses, 122 
of soybeans, 115 of Leguminosae, 94 grains of broomcorn millet and fewer than ten each of rice, 
Chenopodiaceae, wheat and Galium. Panicoid grasses and Galium are weeds, while Chenopodi-
aceae species could be a cultivated food source and/or weeds. The authors argue that the soy-
beans are domesticated because their average length and width (4.56x 3.31 mm) is much larger 
than modern wild soybeans; however, size cannot be taken to represent domestication.133 Soy-
beans were probably being cultivated and gradually domesticated throughout the period. 134 
Mountain apricot (Armeniaca vulgaris) and yellowthorn (Xanthoceras sorbifolia), both edible, 
were found at Kangjia.135 And, as mentioned above, people probably also grew peaches, plums 
and jujubes.      
 Fossils of rice, soybeans and oats (likely a weed rather than a crop) were found at sites in 
the upper valleys of the Wei and Jing rivers, though foxtail and broomcorn millet were the main 
crops. 136  The Qijia stratum (c. 2200-1800) of the Buziping site included over 1,200 
Chenopodiaceae seeds, which could have been crops or weeds, and five hemp seeds. 137  A 
fortuitous find from Gansu was the discovery of millet noodles that were preserved by a 
132 Zhao Zhijun 趙志軍 and Xu Lianggao 徐良高, “Zhouyuan yizhi (Wangjiazui di dian) changshixing 
fuxuan de jieguo ji chubu fenxi 周原遺址(王家嘴地點)嘗試性浮選的結果及初步分析,” Wenwu, no. 10 
(2004). 
133 Gyoung-Ah Lee et al., “Plants and People from the Early Neolithic to Shang Periods in North China,” 
Proceedings of the National Academy of Sciences 104, no. 3 (2007): 1089. 
134 Gyoung-Ah Lee et al., “Archaeological Soybean (Glycine Max) in East Asia: Does Size Matter?,” PloS 
One 6, no. 11 (2011): 1–12; Zhou et al., “Early Agricultural Development.” 
135 Liu, The Chinese Neolithic, 55. 
136 Li et al., “Early Cultivated Wheat”; Jia et al., “The Development of Agriculture”; Zhou et al., “Early 
Agricultural Development.” 
137 Jia et al., “The Development of Agriculture.” 
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mudflow that buried a Qijia village.138 The report identifies them as pulled noodles, but it is 
impossible to make pulled noodles from millet, so it is unclear what they were. Wheat also 
arrived in China around this time.139 As it came from the Mediterranean climate zone, which is 
characterized by hot dry summers and cool wet winters, it took millennia for farmers to develop 
strains that flourished in the East Asian climate. Only then did wheat come to replace millet as 
the dominant crop in North China.  
 In terms of shelter and clothing, the houses of the Longshan period resemble their 
Yangshao predecessors, being either square or round, and are mostly semi-subterranean, with 
several at Zhoujialai being partially tunneled into the side of a loess slope.140 However, multi-
room buildings become increasingly common. The abundance of spindle whorls and the 
occasional fabric impression on pottery makes clear that people made textiles. A piece of coarse 
hemp fabric found in Gansu suggests that hemp was already the material most commonly used to 
make fabric in North China, as it would remain until the arrival of cotton several millennia 
later.141 
ii. Animal Remains 
 The most common mammals in the faunal remains from the Kangjia site were sika deer 
138 Houyuan Lu et al., “Millet Noodles in Late Neolithic China,” Nature 437, no. 7061 (2005): 967–68. 
139 Rowan Flad et al., “Early Wheat in China: Results from New Studies at Donghuishan in the Hexi 
Corridor,” The Holocene 20, no. 6 (2010): 955–65; Li et al., “Early Cultivated Wheat”; Chunxiang Li et 
al., “Ancient DNA Analysis of Desiccated Wheat Grains Excavated from a Bronze Age Cemetery in 
Xinjiang,” Journal of Archaeological Science 38, no. 1 (January 2011): 115–19. 
140 Sixth team of the Shaanxi Institute of Archaeology, “Shaanxi Lantian Xiehu yizhi 陝西藍田泄湖遺址,” 
Kaogu xuebao 4 (1991): 435–37; Institute of Archaeology, CASS, Wugong fajue baogao, 14, 98; Liang 
Xingpeng 梁星彭 and Li Sen 李森, “Shaanxi Wugong Zhaojialai yuanluo juzhi chubu fuyuan 山西陝西
武功趙家來院落居址初步復原,” Kaogu 3 (1991): 245–51. 
141 Gansu team of the Institute of Archaeology, CAS, “Gansu Yongjing Dahezhuang yizhi fajue baogao 甘
肅永靖大河莊遺址發掘報告,” Kaogu xuebao 2 (1974): plate 6. Tomb 75:1. 
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(101 NISP/21 MNI 142), domestic pig (48/17), water buffalo (41/6), raccoon dog (37/8) and 
sheep/goat (26/10). Other species include mussels (Unio douglasiaea), common carp, catfish, 
swan, chicken, pheasant, reeves’ turtle, rabbit, fox, dog, black bear, tiger, cat, water deer and 
cow.143 Compared to earlier faunal remains, there seems to have been fewer large herbivores. Li 
Liu argues that Reeves’ turtles are a subtropical species that are not native to the region, but they 
were also excavated at Zhangjiapo, Xi’an and Anyang, and were said to be found in the 
Guanzhong in the twentieth century. 144 Moreover, as Liu notes, they are still found in Korea, 
whose winters are colder than those in the Guanzhong, so there is no reason to doubt that they 
are native. 
 The ratio of wild to domesticated animal specimens for the late Longshan is 83:17,145 
important evidence of the continued importance of hunting, despite the tool evidence mentioned 
above. Domesticated animals were not very significant at this site, despite the importance of 
millet farming in the economy.146 64.7% of pigs and 66.7% of the sheep/goats are under 30 
months old, and most of the dogs were also killed young, presumably for food. When combined 
with the evidence of malnutrition from the skeletal remains, this would suggest that for some 
reason the people did not raise a lot of animals and therefore did not eat much meat. It should be 
noted, however, that both the human and the faunal remains are few in number, and neither 
142 Number of Identified Specimens and Minimum Number of Individuals.  
143 Liu Li 劉莉, Yan Yumin 閻毓民, and Qin Xiaoli 秦小麗, “Shaanxi Lintong Kangjia Longshan wenhua 
yizhi 1990 nian fajue dongwu yicun 陝西臨潼康家龍山文化遺址1990年發掘動物遺存,” Huaxia kaogu 
華夏考古 1 (2001): 3–24; Liu, The Chinese Neolithic, 261. 
144 Liu, The Chinese Neolithic, 67; Li Zhipeng 李志鹏, “Yinxu dongwu yicun yanjiu 殷墟動物遺存研究” 
(PhD Dissertation, Graduate School, CASS, 2009), 12; Institute of Archaeology, CASS, Zhangjiapo Xi 
Zhou mudi 張家坡西周墓地 (Beijing: Dabaike quanshu, 1999), 450; Clifford H. Pope, The Reptiles of 
China: Turtles, Crocodilians, Snakes, Lizards (New York: The American Museum of Natural History, 
1935), 47. Pope’s claim that there were Reeves’ turtles in the Guanzhong is based on Arthur de Carle 
Sowerby, The Naturalist in Manchuria (Tientsin Press, Limited, 1930), which I have not seen. 
145 49% sika deer, 29% buffalo, 5% water deer, 9% pig, 8% sheep/goat. 
146 Liu, The Chinese Neolithic, 261. 
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should be considered representative of the entire site for its whole history, let alone for the whole 
region.  
 Recent studies show that the buffalo excavated in Neolithic-Bronze Age sites in China are 
probably not the ancestors of the domesticated water buffalo (Bubalus bubalis), but are rather a 
wild species (Bubalus mephistopheles) that is now extinct.147 These results are based in part on 
analysis of the mitochondrial DNA of buffalo from the Kangjia site. However, an isotope study 
of the bones of the same buffalo revealed considerable amounts of C4, which the authors suggest 
indicates that they ate some millet or related agricultural weeds (eg. Setaria viridis), and were 
therefore domesticated buffalo.148 However, both grasses and aquatic plants, the two favored 
foods of extant water buffalo, can have high δ13C values (i.e., are C4 plants), so this is not 
conclusive.149   
 Domesticated cattle (Bos taurus) and sheep arrived in China during the third millennium 
or slightly earlier and gradually added a whole new dimension to society.150 Unlike pigs and 
chickens, bovids (inc. cattle, sheep and goats) are herd animals that thrive on grasses and other 
147 Liu Li 劉莉, Yang Dongya 楊東亞, and Chen Xingcan 陳星燦, “Zhongguo jiayang shuiniu qiyuan 
chutan 中國家養水牛起源初探 ,” Kaogu xuebao 2 (2006): 141–76; Dongya Yang et al., “Wild or 
Domesticated: DNA Analysis of Ancient Water Buffalo Remains from North China,” Journal of 
Archaeological Science 35, no. 10 (2008): 2778–85; Y. Zhang et al., “Genetic Differentiation of Water 
Buffalo (Bubalus Bubalis) Populations in China, Nepal and South-East Asia: Inferences on the Region of 
Domestication of the Swamp Buffalo,” Animal Genetics 42, no. 4 (2011): 366–77; Jean A. Lefeuvre, 
“Rhinoceros and Wild Buffaloes North of the Yellow River at the End of the Shang Dynasty: Some 
Remarks on the Graph and the Character 兕,” Monumenta Serica 39 (1990): 131–57. 
148 Pechenkina et al., “Reconstructing Northern Chinese Neolithic Subsistence Practices,” 1182. 
149 R. Z. Wang, “The C4 Photosynthetic Pathway and Life Forms in Grassland Species from North China,” 
Photosynthetica 40, no. 1 (2002): 97–102; Thure Cerling, “Paleorecords of C4 Plants and Ecosystems,” in 
C4 Plant Biology, ed. Rowan Sage and Russell Monson (London: Academic Press, 1999), 451. 
150 Flad, Yuan, and Li, “Zooarchaeological Evidence,” 192–93; Jing Yuan, Jian-Ling Han, and Roger 
Blench, “Livestock in Ancient China: An Archaeozoological Perspective,” in Past Human Migrations in 
East Asia: Matching Archaeology, Linguistics and Genetics, ed. Alicia Sanchez-Mazas et al. (London: 
Routledge, 2008), 86; Dawei Cai et al., “The Origins of Chinese Domestic Cattle as Revealed by Ancient 
DNA Analysis,” Journal of Archaeological Science 41 (2014): 423–34; Dawei Cai et al., “Early History 
of Chinese Domestic Sheep Indicated by Ancient DNA Analysis of Bronze Age Individuals,” Journal of 
Archaeological Science 38, no. 4 (2011): 896–902. 
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poor-quality food. This which means that they can be herded, and that they allow humans to take 
advantage of grasslands, hills and mountainous areas that are useless for agriculture. Thus the 
arrival of these animals opened up whole new landscapes to human exploitation. But this 
requires people to herd the animals, which is not always possible near a settlement, and some 
herders come to spend significant time away from their communities. Along with horses, these 
animals (and their milk) were the basis for the pastoral nomadic groups that would soon begin to 
form on the Eurasian steppe.151  
 One mystery of this period is why people do not seem to have incorporated milk products 
into their diets. Milk products, possibly including cheese, were consumed in Western Asia 
thousands of years before cattle arrived in China,152 and were common foodstuffs in Ancient 
Mesopotamia.153 Because Chinese people often become intolerant to lactose once weaned from 
their mothers’ milk, it is commonly believed that East Asians are genetically incapable of 
consuming milk products. However, there are various ways of processing milk to reduce its 
lactose, and it appears that Europeans consumed lactose by making products like cheese and 
yoghurt even before the genetic mutation arose that made them able to digest lactose. 154 
Likewise, the people of Inner Asia make a variety of foodstuffs from the milk of cattle, goats, 
sheep and horses which allow them to consume considerable quantities of milk products even 
though they are only slightly more lactose-tolerant than Chinese people, a tradition that goes 
151 Kuzmina, The Prehistory of the Silk Road. 
152 Richard P. Evershed et al., “Earliest Date for Milk Use in the Near East and Southeastern Europe 
Linked to Cattle Herding,” Nature 455, no. 7212 (2008): 528–31; Mélanie Salque et al., “Earliest 
Evidence for Cheese Making in the Sixth Millennium BC in Northern Europe,” Nature 493, no. 7433 
(2013): 522–25. 
153 Marten Stol, “Milk, Butter and Cheese,” Bulletin on Sumerian Agriculture Vol. 7: Domestic Animals of 
Mesopotamia, 1993, 99–113. 
154 Andrew Curry, “The Milk Revolution,” Nature 500, no. 7460 (2013): 20–22. 
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back almost 4,000 years.155 Given that milk products are one of the main benefits of cattle and 
other bovids in other places (e.g., the Hindu reverence for milk and ban on killing cows), it is 
surprising that this did not happen in China. However, we have no evidence that the people of 
Neolithic and Bronze Age China consumed milk products.  
 As the climate gradually became drier through the first two millennia BCE, previously 
agricultural land in the loess region of North China became more suitable for pastoralism than 
for farming, and the societies in that region adapted accordingly. As domesticates occupy the 
same ecological niche as their wild relatives, the expansion of livestock herds reduces the habitat 
of wild species, which eventually caused the extinction of aurochs, the wild ancestor of cattle.156 
The expansion of pastoralism also displaced deer and other wild bovids from the landscape, and 
from human diets. Bovids are much more capable than deer of subsisting on degraded land.
 Livestock also constitutes an important source of wealth. Unlike pigs, bovids can be kept 
in large, mobile herds. As each animal is a source of meat, leather and potentially labor, a herd of 
them is a valuable possession. Thus grasslands which were previously useless to humans became 
economically important places due to the mobile wealth of livestock. Oxen and horses are also 
capable of pulling loads, and the first evidence for wheeled vehicles in the region also comes 
from this period.157  
 Although many have argued for the presence of the ox-drawn plough or ards (a light 
155 Yimin Yang et al., “Proteomics Evidence for Kefir Dairy in Early Bronze Age China,” Journal of 
Archaeological Science, 2014. This comes from Xiaohe, near Lop Nor, Xinjiang. 
156 There are probably parallels with how this occurred in England: Anthony H. Lynch, Julie Hamilton, 
and Robert E. M. Hedges, “Where the Wild Things Are: Aurochs and Cattle in England,” Antiquity 82, no. 
318 (2008): 1025–39. 
157 Anthony J. Barbieri-Low, “Wheeled Vehicles in the Chinese Bronze Age (200-771 B.C.E.)” (M.A. 
Thesis, Harvard University, 1997), 12–17; Xu Hong 許宏, “The Erlitou Culture,” in A Companion to 
Chinese Archaeology, ed. Anne P. Underhill (Chichester: John Wiley & Sons, 2013), 308. 
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plough which scratches rather than turns the soil) in the second or third millennium,158 there is 
still no clear evidence. Ards pulled by domesticated cattle were in use in Mesopotamia in the 
fourth and third millennia BC,159 and that is the direction from which domesticated cattle, sheep 
and wheat must have entered China, so it would not be surprising if the idea of ploughing arrived 
along with domesticated cattle in China. The earliest clear evidence for it comes from the Eastern 
Zhou period, but it is nonetheless possible that it existed earlier. I will discuss the plough in more 
depth in Chapter Five.   
 As mentioned above, this was also a period of increasing socioeconomic complexity in 
neighboring regions. The largest human settlement in East Asia up to this point was Taosi, 
Shanxi, only 100 km northeast of the Guanzhong.160 The Taosi site shows clear evidence of 
socioeconomic stratification, including the largest walls of any site up to that point, which shows 
that the people there were able to mobilize significant amounts of labor. And that they had 
enemies. The residences of elites were spatially separated from the rest of the population, clear 
evidence of socioeconomic stratification. Following the decline of Taosi, the Erlitou site (200 km 
east of the Guanzhong) became an important regional center in the central Yangzi region, which 
is generally considered the beginning of the Bronze Age in the region. The Erlitou culture was 
distributed throughout southern Shanxi and much of Henan.161 The large, walled Shimao 石峁 
site in Northern Shaanxi also flourished around this time.162 For some reason, the Guanzhong 
158 Francesca Bray, Science and Civilisation in China 6.2: Agriculture, ed. Joseph Needham (Cambridge: 
Cambridge University Press, 1984), 138–66; You Xiuling 游修龄 , ed., Zhongguo nongye tongshi: 
Yuanshi shehui juan 中國農業通史: 原始社會卷 (Beijing: Zhongguo nongye, 2008), 279. 
159 J. N. Postgate, Early Mesopotamia: Society and Economy at the Dawn of History (Taylor & Francis, 
1992), 163–64. 
160 Liu, The Chinese Neolithic, 108–11, 170–76. 
161 Institute of Archaeology, CASS, Zhongguo kaoguxue: Liang Zhou juan 中國考古學: 兩周卷 (Beijing: 
Zhongguo shehui kexue, 2004), 87. 
162 Sun Zhouyong 孙周勇 et al., “Shaanxi Shenmu xian Shimao yizhi 陝西神木縣石峁遺址,” Kaogu, no. 
07 (2013): 15–24. 
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was entirely peripheral to the process whereby large towns formed and powerful political entities 
came to exist, despite being relatively close to centers like Taosi and Erlitou. Although a climatic 
reason seems likely, the actions of the powerful and possibly aggressive polities around the 
Guanzhong may also have played a part in reducing the region’s population.   
 Although ceramics in the eastern Guanzhong show a few similar developments to the 
Erlitou culture, some Erlitou-style pottery and a bronze arrowhead found in the eastern 
Guanzhong site of Nanshacun 南沙村 are the only real Erlitou remains in the region, though 
there was an Erlitou site in the Qinling Mountains.163 The influence of Henan’s Bronze Age 
states only reached the Guanzhong following the rise of the powerful Erligang state a few 
centuries later. Even then the material culture and social structure of the region was not 
profoundly changed.  It was only with the Zhou conquest of Shang that the region became home 
to a class of horse-riding and bronze casting elites, and can really be called a Bronze Age society.   
iii. Climate fluctuations and population decline 
 As can be seen clearly on the Bronze Age map below (Map 3.5), there was a severe population 
decline in the Guanzhong after about 2000. This may partly reflect the failure of archaeologists 
to recognize that the pottery of this period was very similar to that of earlier periods, and thus 
date sites of this period to the Longshan period. It is nonetheless clear that there were 
considerably fewer people living in the area than there had been earlier. At the same time, 
population increased to the east,164 which is a wetter region, and to the north, which is not.165 
163  Beijing University Archaeology Teaching and Research Section, “Huaxian, Weinan gudai yizhi 
diaocha yu shijue,” 315–20; Yang Yachang 楊亞長, “Donglongshan yizhi de niandai yu wenhua xingzhi 
東龍山遺址的年代與文化性質,” Zhongguo wenwubao 中國文物報, 2000, 51–60; Li Liu and Xingcan 
Chen, State Formation in Early China (London: Duckworth, 2003), 74. 
164 Wagner et al., “Mapping of the Spatial and Temporal Distribution.” 
165 Liu, The Chinese Neolithic, 216; Sun Zhouyong 孙周勇 et al., “Shaanxi Shenmu xian Shimao yizhi 陝
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The population increase in neighboring regions rules out disease and simplistic climate 
explanations. However, this was a period of climate fluctuation across Eurasia and North Africa 
in which dry spells that affected the civilizations of Mesopotamia and the Indus valley around the 
same time.166 
 Drought is the only thing that could affect human societies over such a large area. While 
all agricultural societies store grain, two or three seasons of drought in a row would be enough to 
completely wipe out many farmers, reducing people to foraging on wild plants and animals and 
starving. It is impossible that the Guanzhong experienced chronic drought while neighboring 
regions did not, but quite possible that aridity made dry land agriculture impossible in many parts 
of the Guanzhong that had previously had adequate rainfall. 
 Although different climate proxies reflect climate changes differently, most records 
suggest a significant weakening of the East Asian monsoon in the centuries following 2400. The 
speleothem record from Juxian shows a clear decline in precipitation from 2400 to around 1900 
(see figure 2.6 in the previous chapter), followed by wetter conditions for a few centuries and 
then a continued drying trend until about 700 or so.167 The Dongge cave record shows a dramatic 
weakening of the monsoon around 2400.168 Water levels in lakes across North China declined 
significantly in this period and rose slightly after 1000 but never returned to their previous 
levels.169 Pollen records in the Loess Plateau show a significant decline in deciduous trees and in 
西神木縣石峁遺址.” Liu’s claim that Guanzhong sites decreased in the Longshan period does not seem 
correct: there were 1200 sites in the 2000-year Yangshao period and 700 in the 1000-year Longshan 
period. The population decline seems to have begun towards the end of the Longshan period.  
166 Peter Clift and R. Alan Plumb, The Asian Monsoon (Cambridge: Cambridge University Press, 2008), 
203–10; Roberts, The Holocene, 220–21. 
167 Yanjun Cai et al., “The Variation of Summer Monsoon Precipitation in Central China since the Last 
Deglaciation,” Earth and Planetary Science Letters 291, no. 1–4 (2010): 26, 29. 
168 Yongjin Wang et al., “The Holocene Asian Monsoon: Links to Solar Changes and North Atlantic 
Climate,” Science 308, no. 854 (2005): 854–57. 
169 Chengbang An, Zhao-Dong Cheng, and Loukas Barton, “Dry or Humid? Mid-Holocene Humidity 
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overall pollen production during the period as well as a sudden, temporary decline in arboreal 
pollen after the date 2420.170 At Dadiwan the swamps of earlier periods suddenly dried up and 
were overlain with loess.171  
 In addition to aridity making previously arable land more risky for farming, these climatic 
fluctuations were accompanied by extreme weather events. The drying trend would not have 
occurred gradually, but probably involved significant droughts. We have no direct evidence of 
droughts, but there were massive floods around this time, and floods are often the result of much 
of the year’s precipitation falling in a short period, causing aridity during the rest of the season. 
There are records of massive floods on the Jing and Qi rivers in the Guanzhong during this 
period, some of which inundated Neolithic sites. 172  Over a meter of flood sediments were 
deposited in this period by successive floods in various locations on both rivers. This is, of 
course, the period in which the legendary Yu the Great tamed the floods, though clearly no 
Neolithic society could have done anything to control a flood flowing at 20,000m3 per second.173 
Changes in Arid and Semi-Arid China,” Quaternary Science Reviews 25 (2006): 351–61. 
170 H.N. Wu et al., “A High Resolution Record of Vegetation and Environmental Variation through the 
Last 25,000 Years in the Western Part of the Chinese Loess Plateau,” Palaeogeography, 
Palaeoclimatology, Palaeoecology 273, no. 1–2 (2009): 197. 
171 Z.-D. Feng et al., “Holocene Vegetation Variations and the Associated Environmental Changes in the 
Western Part of the Chinese Loess Plateau,” Palaeogeography, Palaeoclimatology, Palaeoecology 241, 
no. 3–4 (2006): 440–56. 
172 Chun Chang Huang et al., “Holocene Palaeoflood Events Recorded by Slackwater Deposits along the 
Lower Jinghe River Valley, Middle Yellow River Basin, China,” Journal of Quaternary Science 27, no. 5 
(2012): 485–93; Chun Chang Huang et al., “Extraordinary Floods of 4100−4000a BP Recorded at the 
Late Neolithic Ruins in the Jinghe River Gorges, Middle Reach of the Yellow River, China,” 
Palaeogeography, Palaeoclimatology, Palaeoecology 289 (2010): 1–9; Chun Chang Huang et al., 
“Extraordinary Floods Related to the Climatic Event at 4200 a BP on the Qishuihe River, Middle Reaches 
of the Yellow River, China,” Quaternary Science Reviews 30 (2011): 460–68. 




                                                                                                                                                             
 
Map 3.5: Early Bronze Age sites in the Guanzhong. Those mentioned in the text are 1) Nianzipo, 2) Yijiabao, 3) Zhengjiapo, 4) 
Fengxi, 5) Laoniupo, 6) Huaizhenfang, 7) Beicun. Note the paucity of sites compared with the previous maps.  
 These changes can be linked with a significant decrease in human population of the 
Guanzhong and much of northwest China,174 and a corresponding increase in areas to the east 
and northeast.175 As the east is always more humid, increased aridity would have made it similar 
to what the west had been previously.  
This was echoed a thousand years later, when a similar shift towards increased aridity 
was accompanied by less severe climate fluctuations. This decline is clear in the stratigraphy of 
the Guanzhong because it corresponds with the shift from paleosols to loess, indicating that the 
precipitation was no longer enough to support soil-creating vegetation. It is thus a clear end of 
the mid-Holocene optimum. This is also indicated by a sudden drop in Zhuyeze lake, Gansu, in 
the mid-late second millennium B.C. followed by an equally sudden rise, followed by a stable 
174 Wenxiang Wu and Tung-sheng Liu, “Possible Role of the ‘“Holocene Event 3”’ on the Collapse of 
Neolithic Cultures around the Central Plain of China,” Quaternary International 117 (2004): 153–66; 
Fenggui Liu et al., “The Impacts of Climate Change on the Neolithic Cultures of Gansu-Qinghai Region 
during the Late Holocene Megathermal,” Journal of Geographical Sciences 20, no. 3 (2010): 417–30. 
175 Wagner et al., “Mapping of the Spatial and Temporal Distribution,” 8.  
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but relatively dry climate during the following five or six centuries.176 Lake levels dropped by 
several meters during these two millennia, evidence of long-term desiccation.  
Another climatic shift that was felt across Eurasia dates to slightly before 1050 B.C. 
(3000 BP), though its effects differed between climate zones. 177 High-resolution speleothem 
records, such as those shown above, show that it was not a simple desiccation but actually 
involved severe fluctuations that are invisible on lower-resolution proxies. In particular, the 
wettest and driest records on the 8,000 year Jiuxian record occur around this time, suggesting 
both floods and droughts. There are records of enormous floods at this time, far bigger than any 
recorded in modern times, on the Wei and Jing Rivers.178 This was exactly the time when the 
Zhou and their allied conquered the Shang, and although it is unacceptable to posit climate 
change as the cause of historical events without any proof, it is interesting to speculate whether 
there is a connection between the two.179  
 Most of the sites discovered from this period of population decline are waste pits or 
tombs; no settlements from the period seem to have been excavated. Perhaps because of this, 
many of the site reports are concerned entirely with pottery typology and tell us nothing about 
subsistence or environment.180 The ceramics from this stratum of the Laoniupo site in Xi’an are 
part of the general Longshan Kexingzhuang tradition, and are similar to contemporary ceramics 
176 Hao Long et al., “Holocene Climate Variations from Zhuyeze Terminal Lake Records in East Asian 
Monsoon Margin in Arid Northern China,” Quaternary Research 74 (2010): 46–56. 
177  Arie S. Issar, Climate Changes during the Holocene and Their Impact on Hydrological Systems 
(Cambridge: Cambridge University Press, 2003), 106. 
178 Chun Chang Huang et al., “Sedimentary Records of Extraordinary Floods at the Ending of the Mid-
Holocene Climatic Optimum along the Upper Weihe River, China,” The Holocene 22, no. 6 (2012): 675–
86; Huang et al., “Holocene Palaeoflood Events.” 
179 Chun Chang Huang, Jiangli Pang, and Pinghua Li, “Abruptly Increased Climatic Aridity and Its Social 
Impact on the Loess Plateau of China at 3100 B.P.,” Journal of Arid Environments 52, no. 1 (2002): 87–
99. 
180 E.g., Peking University Archaeology Department and Baoji Archaeology team, “Shaanxi Linyouxian 
Caijiahe yizhi Longshan yicun fajue baogao 陝西麟游縣蔡家河遺址龍山遺存發掘報告,” Wenwu yu 
kaogu 6 (2000): 3–16. 
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in the Tianshui region.181 Later on the Laoniupo site came to be influenced by Bronze Age 
cultures of the central-lower Yellow River valley, while the Longshan culture continued in the 
West.182 Thus the Guanzhong entered the Bronze Age very gradually and with a low population. 
We can assume that the reduction of the human population made space for other animals, but 
without any faunal remains to excavate we cannot be sure.   
E) The Early Bronze Age 1600-1045 
The Erligang (a.k.a. Early Shang) civilization of central Henan arose around 1600 and by around 
1450 (Upper Erligang) had become a powerful state with influence over a large area.183 Given 
the relatively complete Central Plains cultures in the Guanzhong, it would seem that people from 
the Upper Erligang culture in Henan (which dates to after 1500) moved into the Guanzhong and 
their culture spread throughout the basin. However, by the thirteenth century, the cultures from 
the west of the plain were quite different from those of the Central plains, and even those of the 
central and eastern Guanzhong, which were clearly in the same tradition as those at Anyang, had 
significant differences.184 In the late Anyang period the cultures of the region diverged even 
181 Liu Shi’e 劉士莪, Xi’an Laoniupo 西安老牛坡 (Xi’an: Shaanxi renmin, 2002), 35–56; Liu Shi’e 劉士
莪, “Xi’an Laoniupo Longshan wenhua de jige wenti 西安老牛坡龍山文化的幾個問題,” in Shiqian 
yanjiu: Xi’an Banpo bowuguan chengli sishi zhounian jinian wenji 史前研究:西安半坡博物館成立四十
周年紀念文集 (Xi’an: San Qin, 1998), 127–36; Duan Tianjing 段天璟, “Erlitou wenhua shiqi Weihe 
liuyu de wenhua bianqian: cong Laoniupo leixing yuangu wenhua yicun tanqi 二里頭文化時期渭河流域
的文化變遷: 從老牛坡類型遠古文化遺存談起,” Zhongyuan wenwu 中原文物 6 (2006): 32–38. 
182 Zhang Tianen 張天恩, Guanzhong Shangdai wenhua yanjiu 關中商代文化研究 (Beijing: Wenwu, 
2004), 2. According to Zhang, the Laoniupo culture differs from the preceding Longshan in having guan 
罐 pots as its major component. In contrast to the preponderance of li 鬲 in the Longshan or ding 鼎 in the 
Erlitou cultures, many Laoniupo vessels are legless.  
183 Roderick B. Campbell, Archaeology of the Chinese Bronze Age: From Erlitou to Anyang (Los Angeles: 
Cotsen Institute of Archaeology Press, 2014), 68–105; Robert L. Thorp, China in the Early Bronze Age: 
Shang Civilization (Philadelphia: University of Pennsylvania Press, 2006), 62–116; Liu and Chen, State 
Formation in Early China, 85–130. Few Western scholars would agree with Liu and Chen’s depiction of 
Erligang as a strongly centralized state directly controlling distant settlements.   
184 Campbell, Archaeology of the Chinese Bronze Age, 85, 116–18, 153–55; Zhang Tianen, Guanzhong 
Shangdai wenhua yanjiu. 
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more from those at Anyang and some are stylistically similar to those of the later Zhou people, 
showing that the Zhou ancestors came from the Shaanxi region.185   
 This period saw the first systematic production and use of bronze in the region. Unlike 
the Qijia and other cultures who used bronze to produce daily use items, in the central Yellow 
River region bronze was mostly used by elites to produce weapons and ritual vessels.186 Along 
with their horses and chariots, this monopoly of metal weapons must have greatly increased the 
gap in military capability between rulers and ruled, facilitating the growth of socioeconomic 
inequality.187 To the degree that bronze is related to increasing socioeconomic inequality and 
political development, the term “Bronze Age” is quite appropriate, but bronze was not widely 
distributed in society and was not used in agriculture, and therefore had little effect on the 
subsistence economy. Although the cylindrical implements with one hollow end for inserting a 
handle and the other sharpened like an axe could perhaps have been used for hoeing, they would 
also make good weapons, and the lack of any clearly non-military bronzes suggests that these 
were also weapons.188 Thus, apart from the fact that they now had chiefs or overlords with sharp 
weapons and shiny pots, bronze did not change the lives of the common people, who lived in the 
Stone Age until the spread of iron tools in the Warring States and, especially, the Han.189 
185 Li Feng, Early China: A Social and Cultural History (Cambridge: Cambridge University Press, 2013), 
112–20; Campbell, Archaeology of the Chinese Bronze Age, 168–71. 
186 Katheryn M. Linduff, Han Rubin, and Sun Shuyun, The Beginnings of Metallurgy in China (Lewiston: 
Edwin Mellen Press, 2000), 8–22; Jianjun Mei, “Early Metallurgy and Socio-Cultural Complexity: 
Archaeological Discoveries in Northwest China,” in Social Complexity in Prehistoric Eurasia: 
Monuments, Metals and Mobility, ed. Katheryn M. Linduff and Bryan K. Hanks (Cambridge: Cambridge 
University Press, 2009), 215–34. 
187 This body of technologies may well have been associated with increased political capabilities from the 
time when they were all known by one group of people: Kuzmina, The Prehistory of the Silk Road, 46–49. 
188 Bao Quan 保全, “Xi’an Laoniupo chutu Shang dai zaoqi wenwu 西安老牛坡出土商代早期文物,” 
Kaogu yu wenwu 2 (1981): 17–18; Northwestern University, “Xi’an Laoniupo Shang dai mudi de fajue 西
安老牛坡商代墓地的發掘,” Kaogu 6 (1988): 1–22. 
189 See, for example, the tools in Northwestern University, “Shaanxi Chunhua xian Zaoshugounao yizhi 
xian Zhou shiqi yicun  陝西淳化縣棗樹溝腦遺址先周時期遺存,” Kaogu 3 (2012): 30–33. 
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 The period is also notable for the arrival of the domesticated horse.190 Unlike domestic 
dogs, pigs and cattle, which are quite different from their wild forbears due to many millennia of 
selective breeding, horses are better described as tamed than domesticated. 191  Horses were 
already fairly common at Qijia sites to the northwest from earlier periods, including Xishanping 
at Tianshui, but there is no evidence that those were domesticated. Given the obvious cultural 
connections between the Qijia and the Longshan cultures of the Guanzhong, it would not be 
surprising if there were horses in the Guanzhong before the Shang. However, very few animal 
remains have been excavated from Longshan sites in the region. Horse remains have been 
excavated from late Shang sites at Laoniupo and Fengxi 灃西, both near Xi’an.192 The former 
site also had a single burial of horses with a chariot, very similar to those from Yinxu, the Shang 
capital in Henan.193 Horses require grazing land and specialist keepers, as well as people to 
produce and maintain their equipment (including chariots), thus increasing the division of labor 
and making it more expensive to be a member of the elite. More generally, horses and chariots 
are very important means of transportation, warfare and of differentiating those with wealth and 
power from those without.  
 The largest and most thoroughly excavated Shang site in the Guanzhong is Laoniupo, 
190 Katheryn M. Linduff, “A Walk on the Wild Side: Late Shang Appropriation of Horses in China,” in 
Prehistoric Steppe Adaptation and the Horse, ed. Martha Levine, Colin Renfrew, and Katie Boyle 
(Cambridge: McDonald Institute for Archaeological Research, 2003), 139–62; Flad, Yuan, and Li, 
“Zooarchaeological Evidence,” 194; Nicola Di Cosmo, Ancient China and Its Enemies: The Rise of 
Nomadic Power in East Asian History (Cambridge: Cambridge University Press, 2002), 24–31. 
191 Danwei Cai, Zhuowei Tang, and Han Lu, “Ancient DNA Provides New Insights into the Origin of the 
Chinese Domestic Horse,” Journal of Archaeological Science 36 (2009): 835–42. This study argues that 
Zhou-era horses were descended from Mongolian horses rather than Przewalski horses, which is not 
surprising since much of their data comes from archaeological sites in Inner Mongolia. More DNA 
research needs to be done on early Chinese horses. 
192 Yuan Jing 袁靖 and Xu Lianggao 徐良高, “Fengxi chutu dongwu guge yanjiu baogao 灃西出土動物
骨骼研究報告,” Kaogu xuebao 2 (2000): 246–56; Liu Shi’e 劉士莪, Xi’an Laoniupo, 266–73. 
193 On chariots, see Edward Shaughnessy, “Historical Perspectives on the Introduction of the Chariot into 
China,” Harvard Journal of Asiatic Studies 48, no. 1 (1988): 189–237. 
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which lies about 15km due east of Xi’an’s walls on a terrace overlooking the Ba 灞 river. The 
site was occupied in the Longshan period, then in the 2000-1600 period (which the excavators 
call the “Laoniupo culture”), and in the Shang.194 From around 1600 to 1300 the site was very 
small, but it expanded significantly and by the mid eleventh century it was a large site with a 
significant bronze industry in which the burials closely followed Shang practices from Henan. 
 Strata from the 1450-1220 period contained assemblages of stone knives and hoes, 
spindle whorls, bone or antler arrowheads, oracle bones, fish net weights, and bone tools very 
similar to those of the Longshan period. However, there are molds for making bronze 
arrowheads and ge 戈 (essentially a dagger tied to a long pole) from the 1450-1300 period and 
rammed-earth building foundations in the 1350-1050 period. By the eleventh century there are 
large graves with ritual bronze vessels in which people were killed to accompany the main tomb 
occupant. There were also two horse burials and one horse and chariot burial. The era of 
socioeconomic inequality had arrived.   
   The Laoniupo site report contains no report of faunal remains even though several deer 
antlers can be seen in the images of the site report. In addition to oracle bones, made with sheep 
and cattle scapulae, there seems to be an increase in the number and type of bone tools. Perhaps 
sheep and cattle had become so common that bone was more abundant than in earlier periods. 
194 The Shang remains are divided into five periods, dated based on similarities with Henan pottery 
sequences: period 1 dates to Lower Erligang (1600-1450), period 2 dates to Upper Erligang (1450-1300), 
period 3 dates to Yinxu periods 1 and 2 (1350-1220), period 4 dates to Yinxu 4 (1080-40) and the poorly 
preserved fifth period dates to the late Shang-early Zhou. These dates provided are my rough attempts to 
synthesize multiple 14C dates. The standard periodization holds that the Erligang period lasted roughly 
1600-1400, but 14C  dates from Lower Erligang sites date between c. 1600-1450 and some “Upper 
Erligang” period 2 remains have been dated to c. 1300 if not later. Xia-Shang-Zhou Chronology Project 
Specialist Group, Xia-Shang-Zhou duandai gongcheng 1996-2000 nian jieduan chengguo baogao 
(jianben) 夏商周斷代工程1996-2000年階段成果報告（簡本） (Beijing: Shijie tushu, 2000), 51–52, 
62–65. The dates provided above are my rough attempts to synthesize multiple 14C dates. The standard 
periodization holds that the Erligang period lasted roughly 1600-1400, but 14C  dates from Lower 
Erligang sites date between c. 1600-1450 and some “Upper Erligang” period 2 remains have been dated 
to c. 1300 if not later.  
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There were also some bronze water buffalo heads.195 There are a few other Shang-style bronzes 
vessels from Shaanxi with animals on them, most notably some with images of fish and turtles 
on them.196 
 Fourteen kilometers southeast of Laoniupo, the Huaizhenfang site was a copper smelting 
site during the mid-late Erligang Period, and perhaps a little later.197 The five small graves at the 
site contain partial skeletons whose missing heads, arms and other parts were probably missing 
at the time of burial. One body had both of its feet cut off at the calves. The skeletons may 
belong to low status workers at the site.198 The site also contained a bronze ge, bronze and bone 
arrowheads, bronze tools, oracle bones, fishnet weights, stone chopping tools, stone knives and 
two 1500g bronze disks. These disks may be the semi-processed bronze (or copper, the report 
does not specify) that the site was producing, possibly for export to the cities of Erlitou or Yanshi 
in Henan, directly downstream. The abundant evidence for smelting at the site is the first 
evidence for smelting in the area and, indirectly, of mining in the Qinling mountains. Smelting, 
of course, requires wood, and thus has an impact on local forests.  
 A survey of various western-central Guanzhong sites from the Erligang (Beicun, 
Huaxian199) and Late Shang periods (Yijiabao, Fufeng;200  Zhengjiapo, Wugong201), reveals tool 
195 Liu Shi’e 劉士莪, Xi’an Laoniupo, 157, pl. 154. 
196 Shaanxi Institute of Archaeology, Shaanxi chutu qingtongqi 陝西出土青銅器 (Beijing: Wenwu, 1979), 
vols. 1, p. 66–72. 
197 Banpo Museum, “Shaanxi Lantian Huaizhenfang Shangdai yizhi shijue jianbao 陝西藍田懷珍坊商代
遺址試掘簡報,” Wenwu yu kaogu 3 (1981): 45–53; Liu and Chen, State Formation in Early China, 111. 
198 Liu and Chen, State Formation in Early China, 111, 71–73. 
199 Peking University Archaeology Department Shang-Zhou Group and Shaanxi Institute of Archaeology, 
“Shaanxi Huixian Beicun yizhi 1984 nian fajue baogao 陝西輝縣北村遺址1984年發掘報告,” Zhongguo 
kaoguxue yanjiu 中國考古學研究 2 (1994): 320–28. 
200 Peking University Archaeology Department Shang-Zhou Group, “Shaanxi Fufengxian Yijiabao yizhi 
1986 nian fajue baogao 陝西扶風縣壹家堡遺址1986年發掘報告,” Zhongguo kaoguxue yanjiu 中國考
古學研究 2 (1994): 343–90. 
201 Baoji Archaeology Team, “Shaanxi Wugong Zhengjiapo xian Zhou yizhi fajue jianbao 陝西武功鄭家
坡先周遺址發掘簡報,” Wenwu 7 (1984): 1–15. 
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assemblages that differ little from the Longshan period except for a few bronze implements. 
These sites had rectangular stone knives, bone and bronze arrowheads, bone piercing tools, 
oracle bones and spindle whorls. The only significant difference between these assemblages and 
those from Laoniupo is that the former had an abundance of fish net weights, while these sites 
had no fishing implements. Like Yangshao painted pottery, some Shang-style bronzes from 
Shaanxi have images of fish and turtles on them. 202  Apart from the rammed-earth house 
foundations I know of no other houses unearthed from this period, though the Nianzipo 碾子坡 
site in the upper Jing river valley (often argued to be a site of the pre-dynastic Zhou people) had 
surface-level, semi-subterranean and loess cave houses.203   
 There are no Shang-era studies of faunal remains from the Guanzhong, but those from 
Nianzipo were dominated by domesticated animals.204 Of 11,484 remains from over 200 waste 
pits, 53% (NISP) were cattle, 35% were pigs, 7% were dogs and there were also some goats and 
horses. There were also small numbers of red, musk and roe deer.  
 Two Shang-era bronze implements unearthed in Jiangxi are often considered the earliest 
ploughshares in China, but are decorated and thus not everyday tools. Moreover, it is not at all 
certain that they are ploughshares. 205 Some Chinese scholars take this as proof of ox-drawn 
ploughs in the Shang period.206  
 The Shang stratum from the plant macrofossil study from the Zhouyuan, whose Longshan 
results were discussed above, also suggests that there was no big change in crops between the 
202 Shaanxi Institute of Archaeology, Shaanxi chutu qingtongqi, vols. 1, p. 66–72. 
203 Institute of Archaeology, CASS, Zhongguo kaoguxue: Liang Zhou juan, 34. 
204 Zhou Benxiong 周本雄, “Nianzipo yizhi de dongwu yihai jianding 碾子坡遺址的動物遺骸鑒定,” in 
Nan Binzhou: Nianzipo 南邠州：碾子坡, ed. Institute of Archaeology, CASS (Beijing: Shijie tushu, 
2007), 490–92. 
205 Jiangxi Institute of Archaeology, “Jiangxi Xingan Dayangzhou Shang mu fajue jianbao 江西新淦大洋
洲商墓發掘簡報,” Wenwu 10 (1991): 1–23. 
206 Zhou, Zhongguo nongju fazhan shi. 
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Longshan and the Shang except for an increase in the importance of wheat.207 Like the Longshan 
period, the record was dominated by foxtail millet and also contained broomcorn millet, panicoid 
grasses and soybeans. However, in contrast to the single grain of wheat out of 11,500 grains in 
the Longshan period, 13% of the plant seeds in the Shang stratum were wheat, which suggests 
that wheat was becoming a more important crop. The results from this study fit with those from 
Henan and Shandong, which generally show that foxtail millet was the staple crop but that 
soybeans and wheat were increasing in importance.208 Another similarity is the increase in weed 
grasses closely related to millets, which developed alongside millets themselves as part of the 
agricultural system. Rice was cultivated in Henan during the second millennium, but there is no 
evidence of it in the Shang remains in the Guanzhong, but since only one flotation study has 
been done, this cannot be considered evidence that rice was not grown.  
 One reason the presence of rice in North China is important is that rice was domesticated 
in areas of natural flooding, and its cultivation can employs artificial water control in order to 
mimic that cycle. Rice can be grown in wet ground without irrigation, and in fact it may have 
been grown precisely because it can grow in soggy land. 209  Nonetheless, the fact that rice 
cultivation was ubiquitous in the Yangzi region makes it very likely that artificial water control 
was practiced there and thus that small-scale irrigation predates textual records of irrigation by 
millennia. In any case, redirecting a stream to irrigate a field is quite easy in some places, so I am 
sure that irrigation was practiced in prehistoric North China .   
 In terms of human impact on the environment, the region was relatively sparsely 
populated, though there is evidence of fire. Chun Chang Huang and his colleagues found a clear 
207 Zhao and Xu, “Zhouyuan yizhi (Wangjiazui di dian) changshixing fuxuan.” 
208 Lee et al., “Plants and People”; Gyoung-Ah Lee and Sheahan Bestel, “Contextual Analysis of Plant 
Remains at the Erlitou-Period Huizui Site, Henan, China,” Bulletin of the Indo-Pacific Prehistory 
Association 27 (2007): 49–60. 
209 Bray, Science and Civilisation in China 6.2, 495–509. 
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rise in charcoal beginning around 1500 B.C., and rising continually for the following 1500 years. 
Although this was partly due to the drying climate, the authors consider it evidence of human 
activity.210 The same study also found evidence of increased soil erosion at the time. A study 
from the Zhouyuan showed an increase in charcoal at this time, as well as a decline in deciduous 
trees and an increase in grasses.211 The Book of Odes poem “Shu is hunting” “Da shu yu tian 
 大叔于田 mentions using fire to hunt, and Zhang Zhenglang has argued that fire was used 
simultaneously for hunting and for agricultural land clearance by the Shang.212 Later agricultural 
texts treat burning as the standard method of clearing land.213 
F) Conclusion 
 
We are a long way from understanding the impact of prehistoric humans on the environment of 
any part of China. We know that people transformed the areas around their settlements, but 
cannot be sure how extensive their impact was. Research from other places shows that small 
numbers of people can transform large areas with fire, so we cannot equate population density 
with human impact.   
 One benefit of studying a small region over a long time period is that it disrupts the 
standard narrative of constant increase in population and socioeconomic complexity. The 
210 Chun Chang Huang et al., “Charcoal Records of Fire History in the Holocene Loess–soil Sequences 
over the Southern Loess Plateau of China,” Palaeogeography, Palaeoclimatology, Palaeoecology 239 
(2006): 28–44. 
211 Xiaoqiang Li et al., “Holocene Agriculture in the Guanzhong Basin in NW China Indicated by Pollen 
and Charcoal Evidence,” The Holocene 19, no. 8 (2009): 1213–20. 
212 Zhang Zhenglang 張政烺, “Buci poutian ji qi xiangguan zhu wenti 卜辭裒田及其相關諸問題,” 
Kaogu xuebao 1 (1973): 93–120; Magnus Fiskesjö, “Rising From Blood-Stained Fields: Royal Hunting 
and State Formation in Shang China,” Bulletin of the Museum of Far Eastern Antiquities 73 (2001): 116–
17; Qiu Xigui 裘錫圭, “Jiaguwen suo jian de Shangdai nongye 甲骨文所見的商代農業,” in Gu wenzi 
lunji 古文字論集 (Beijing: Zhonghua, 1992), 169. 
213 Shih Sheng-han, A Preliminary Study of the Book Ch’i Min Yao Shu: An Agricultural Encyclopaedia of 
the 6th Century, 2nd ed. (Beijing: Science Press, 1982), 38. 
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relatively late date of the earliest predominantly agricultural societies in the Guanzhong suggests 
that millet agriculture was not taken up as fully in some regions as others. Likewise, the 
remarkable decline in the Guanzhong’s population and decrease in average site size at exactly the 
same time that East Asia’s earliest cities and states were developing in neighboring regions 
remains a mystery. We can expect that subsequent research on paleoenvironment and prehistoric 
subsistence will help clarify the issue, and also shed light on the prehistory of neighboring 
regions.  
 The late evidence for farming in the Guanzhong and surrounding areas suggests that the 
dependence of the Cishan-Peiligang cultures on millet was not widespread. Given the paucity of 
early Neolithic sites we cannot take the current evidence as representative, but it is quite possible 
that there were significant differences between regions in the adoption of agriculture. The early 
Neolithic (Laoguantai) sites in the Guanzhong and neighboring areas have thin remains, and 
seem to have been occupied seasonally by people for whom millet cultivation was just part of 
their annual cycle. However, charcoal evidence from a small number of samples shows a large 
increase in burning at this time, so this was a period of dramatic environmental change in some 
places. 
 The first societies in the region that depended heavily on food production were those of 
the subsequent Yangshao period, though gathering, fishing and hunting remained important. We 
cannot be sure which sites were occupied contemporaneously, but it seems that this period saw 
the greatest population density and the largest sites in the Guanzhong before the founding of the 
Western Zhou in the eleventh century. Unsurprisingly, pollen and other evidence shows that these 
settlements transformed their local environments. The ratio of domesticated to wild animal 
remains increased greatly compared to earlier periods, which is probably evidence of reduced 
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numbers of wild animals in the region, not merely of increased rearing of pigs.  
 During the Longshan period the Guanzhong did not experience the great increases in 
population and social complexity that occurred to the east and north. Instead, its population 
seems to have remained similar to the Yangshao period, but site sizes diminished. It was during 
this period that domesticated sheep, goats, cattle, horses and wheat arrived in the region, 
probably along with metallurgy. As humans learned to take advantage of the ability of bovids to 
eat grasses and low-quality forage, the practice of herding them far from settlements arose, 
thereby expanding the social complexity and environmental impact of human societies.  
 The early Bronze Age period saw a significant reduction in the density of sites in the 
region. This contrasts both with the denser populations of contemporary neighboring regions and 
with the subsequent period, in which the Guanzhong was the capital region of the Western Zhou 
state.  
 Zooarchaeology provides some important clues into long-term environmental change. 
The decreasing diversity of animal remains recovered from human settlements suggests that 
people eliminated some kinds of animals from the region in the prehistoric period. By the time of 
our earliest historical records rhinoceros, and wild buffalo, cattle and horses were already gone. 
This was the beginning of the process whereby wild cattle and buffalo became completely 
extinct. The presence of “Sumatran” rhinoceros in North China in a period when the climate was 
not substantially different from the present proves that these animals (which are also on the verge 
of extinction) are actually native to much of the East Asian mainland, and their current 
distribution is a result of human activity.  
 Recent advances in environmental archaeology have clarified how agriculture developed 
in North China. In particular, we now know that the domestication of millet, dogs and pigs 
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occurred very early, and that early Neolithic peoples incorporated them into subsistence 
strategies that were otherwise quite similar to those of their Paleolithic forbears. The arrival of 
new domesticates in the late Neolithic seem to have been involved with a variety of social 
changes, including increasing social stratification. Although the general picture is becoming 
clearer, we still know little about the domestication of many fruits and vegetables. But the 
general picture of increasingly complex agricultural ecosystems replacing natural ones is quite 
clear.  
 One thing that distinguishes this period sharply from subsequent ones is the lack of a state. 
No small group of people had the power to make everyone else do what they wanted, which 
limited the ability of human societies to transform the environment in ways that required the 
large scale deployment of labor. The rise of states and empires gave elites the power to make 
people build dams, canals, roads, walls and other infrastructures that transformed the 
environment on a larger scale. The rise of a central state also changed the internal logic of human 
ecology, with the state now having the power to determine how people used their surplus labor 





































































































Mussels o  o    o    o o    o  o 
Turtle      o    o     ? o   
Pheasant       o    o   o  o   
Chicken o  o   o  o o   o       
Elephant     o              
Macaque     o o   o   o       
Zokor   o  o o   o o    o o o   
Bamboo rat o  o o o o  o o  o o    o   
Porcupine  o         o o   o    
Rabbit        o o   o    o  o 
Cat o   o o   o o o      o   
Tiger     o    o     o  o   
Dom. dog o   o o o  o o o  o   o o  o 
Dhole    o     o       o   
Raccoon dog o   o  o o o o  o o   o o   
Fox   o   o  o        o   
Brown bear    o o o    o         
Black bear   o      o   o o   o   
Badger  o    o o o o  o        
Hog badger   o      o    o      
Horse     o   o    o o    o  
Rhinoceros   o o o     o         
Pig o o o o o o o o o o o o o o o o o o 
Musk deer  o o o o o o  o o o o o o   o  
Roe deer   o o  o    o    o   o  
Red deer o   ? ? o    ?    o     
Sika deer  o o ? ?  o o o ? o o o o o o o o 
Cervus sp.    o o    o o   o      
Elaphure  o o    o    o        
Muntjac   o                
Sambar    o                
Water deer o  o o o o  o o o  o o o o o  o 
Gazelle o      o o o o  o       
Bos. sp  o o o  o   o o  o o o  o o o 
Buffalo o  o             o   
Caprinae  o     o o   o o   o o  o 
Serow     o     o         
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Table 3.1: Animals commonly excavated at sites mentioned in the text. LKC is short for Lingkoucun, GTY is short for Guantaoyuan. 
This table includes relatively common species, and leaves out quite a few rarer ones, which are 
discussed along with these sites in the text above, where complete references may be found. Note 
that the first two are general categories. The common designation “Bos. sp.” may include buffalo. 
I do not distinguish between wild and domesticated pig because it is often unclear. Cervus sp. 
includes both sika and red deer, which the zooarchaeologists at Dadiwan apparently could not 
distinguish. Note that the Beishouling and Banpo site both span long periods, but their faunal 
remains were listed together. “Cat” includes both unidentified Felis and Leopard cat 























214 For similar, but more detailed tables, see Flad, Yuan, and Li, “Zooarchaeological Evidence”; Qi, Lin 
and An, “Dadiwan yizhi dongwu yicun jianding baogao,” 905; Zhang, “Shaanxi Lintong Lingkoucun 
wenhua yizhi jizhui dongwu yihai,” 451; Ma, Emergent Social Complexity, 107; Qi, “Jiangzhai xinshiqi 
shidai yizhi dongwuqun,” 508; Shaanxi Institute of Archaeology, Baoji Guantaoyuan, 363; Institute of 
Archaeology, Lintong Baijiacun, 124. 
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Chapter 4 
 
The Western Zhou Period, 1045-771 
 
Luxuriant is the young grain,     厭厭其苗、 
And the weeders go among it in multitudes.   綿綿其麃。 
Then come the reapers in crowds,    載穫濟濟、 
And the grain is piled up the fields,    有實其積、 
Myriads and hundreds of thousands and millions of stacks  萬億及秭。 
For wine and for sweet wine     為酒為醴、 
To offer to our ancestors male and female,    烝畀祖妣、 
And to provide for all ceremonies.     以洽百體。 
Fragrant is their aroma,      有飶其香、 
Enhancing the glory of the State...     邦家之光…1 
 
 
The Western Zhou was not only the first state in the Guanzhong, but was the most powerful state 
that had yet formed in East Asia. Writing first appeared in the region at this time, and it is thus 
the first period for which we can have some glimpse of society and environment from the 
perspective of contemporary people.2 Although literacy was a highly specialized skill at the time 
1 Ode 290 “Zai shan 載芟.” Mao shi zhengyi 毛詩正義 (Ruan Yuan 阮元, ed., Shisanjing zhushu: fujiao 
kanji 十三經注疏: 附校勘記 [Beijing: Zhonghua, 1980]), 601–02; James Legge, The Chinese Classics 
IV: The She King, or the Book of Poetry (Hong Kong: Hong Kong University Press, 1960), 600–03; 
Bernhard Karlgren, The Book of Odes (Stockholm: Museum of Far Eastern Antiquities, 1950), 250–51; 
Legge’s translation modified. "Bang jia 邦家" here translated "the state," might be more accurately 
translated "the dynasty and the noble houses," referring to the nobility that comprised the political elite: 
Mark Edward Lewis, The Construction of Space in Early China (Albany: State University of New York 
Press, 2006), 80–81.   
2 The earliest surviving written records in the region are the Zhouyuan oracle bones, which date to slightly 
earlier than the founding of the Western Zhou, but their contents are irrelevant for environmental history: 




                                                          
and few texts have survived, the Guanzhong is well represented in the textual record because it 
was the capital region.3 
 As discussed in the last chapter, the human population of the previous period was quite 
low, which probably left a lot of space for natural ecosystems. The founding of a large and 
powerful state probably had a significant environmental impact. However, archaeologists have 
devoted most of their attention to exploring the material culture of the Western Zhou elites, 
especially large tombs, so we have little physical evidence of environmental change. Therefore 
this chapter depends heavily on texts. Because scholarship on earlier periods has transformed our 
understanding of agricultural prehistory, we can approach the textual evidence from a new angle, 
and can use each type of source to evaluate the accuracy of the other.  
 By far the most important text for Zhou environmental history is the Book of Odes (a.k.a. 
Book of Songs, Classic of Poetry, etc.), a collection of 305 poems dating to roughly 1000-600 
that includes abundant information on the human ecology of the North and Central China during 
that period.4 The collection includes the hymns used in Western Zhou royal rituals, and many 
other songs from the Zhou heartland in Shaanxi and Henan. It also contains songs from other 
places, but I will not cite the odes from the south in this chapter. Because they have been passed 
down orally and copied many times, we cannot accept any one passage as solid evidence for 
Western Zhou practice, but must always compare them to other evidence. The Odes depict a 
3 On sources of Western Zhou history, see Li Feng, Landscape and Power in Early China: The Crisis and 
Fall of the Western Zhou, 1045-771 BC (Cambridge: Cambridge University Press, 2006), 7–17; Edward 
Shaughnessy, Sources of Western Zhou History: Inscribed Bronze Vessels (Berkeley: University of 
California Press, 1991); Jessica Rawson, “Western Zhou Archaeology,” in The Cambridge History of 
Ancient China, ed. Michael Loewe and Edward Shaughnessy (Cambridge: Cambridge University Press, 
1999), 352–449; Lothar von Falkenhausen, “Issues in Western Zhou Studies: A Review Article,” Early 
China 18 (1993): 139–226. 
4 On the Odes, see Martin Kern, “Bronze Inscriptions, the Shijing and the Shangshu: The Evolution of the 
Ancestral Sacrifice during the Western Zhou,” in Early Chinese Religion: Shang Through Han (1250 BC-
220 AD), ed. John Lagerwey and Marc Kalinowsky (Leiden: Brill, 2009), 143–200; W.A.C.H. Dobson, 
“Linguistic Evidence and the Dating of the ‘Book of Songs,’” T’oung Pao 54, no. 4/5 (1964): 322–34. 
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world in which a wide variety of plants and animals could be used rhetorically in songs and 
poems, which shows that the people of the period were familiar with a wide range of plants and 
animals, and did not yet inhabit large urban areas separated from wild ecosystems. This contrasts 
greatly with the literature of the Warring States and Han period, in which wild plants and 
animals, if mentioned at all, are generally referred to as commodities in the market, or as 
something that can only be found in the mountains or in royal hunting grounds.   
 
Map 4.1: The dashed line represents the area administered by the Western Zhou court, whose main capitals were 
located at Feng-Hao (Xi’an) and Chengzhou (Luoyang).5 
 
As shown below in map 4.2, the main population center in the Guanzhong was the 
western end of the plain, notably the Zhouyuan area.6 The Zhouyuan was a settlement of the 
Zhou people before they conquered the Shang and remained home to many Zhou aristocratic 
families and royal temples after the establishment of the dynasty. The other population center 
was around the main Western Zhou capital at Feng-Hao to the west of Xi’an, the first of many 
dynasties to be situated in the area. This area was the capital of the Han, Sui and Tang Dynasties, 
5  Map from Li Feng, Bureaucracy and the State in Early China: Governing the Western Zhou 
(Cambridge: Cambridge University Press, 2008), 102. 
6 On the political geography of the Guanzhong in the period, see Li, Landscape and Power, 40–49.   
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and has also been the population center of the region for the past millennium, so many earlier 
remains have probably been destroyed or are located under modern structures. This probably 
explains why fewer Western Zhou archaeological sites have been excavated there than in the 
Zhouyuan; the Xi’an area may have been at least as densely populated as the Zhouyuan.  
 
Map 4.2: Western Zhou archaeological sites in the Guanzhong.7 
 
 This chapter is divided into two sections. The first examines farming, gathering, hunting, 
and other aspects of the region’s human ecology, while the second analyzes the political ecology 
of the Western Zhou state. The first section begins with a general discussion of crops and 
farming techniques, and considers livestock, agricultural tools and royal hunting. This analysis 
builds on the archaeological data presented in the previous chapter, which revealed that the 
farming regime we see in early Zhou texts was quite similar to that of the late Neolithic period. It 
is clear nonetheless that new crops continued to be added and the improvement of existing ones 
continued. The Guanzhong had a far higher population in this period than in earlier times, but 
there was still considerable wild land, especially in the saline lands of the northeast.  
7 National Bureau of Cultural Relics, Zhongguo wenwu dituji. Shaanxi fen ce 中國文物地圖集: 陝西分册 
(Xi’an: Xi’an ditu, 1998), 44–45. 
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 The second section of the chapter focuses on political development, arguing that, 
although it was by far the most powerful state that had existed in East Asia up to that time, the 
Western Zhou remained a ritual and military alliance of economically independent polities. I 
emphasize this in order to demonstrate the importance of the reforms in the subsequent Eastern 
Zhou period (771-221). It was only in the Eastern Zhou that states developed the administrative 
techniques to directly tax and control their entire populations. Unfortunately, our sources on the 
Western Zhou political economy are highly ambiguous, and some fundamental issues of political 
and economic organization remain unclear.  
A)  Human Ecology  
Our discussion of Western Zhou subsistence will begin with depictions of the arrival of the Zhou 
people in the Guanzhong found in the Major Court Songs (da ya 大雅) of the Book of Odes. 
These probably date to the ninth-eighth centuries, and probably reflect more of that period than 
the period they claim to depict.8 According to these and other texts, the Zhou people originally 
lived in Bin, to the northwest of the region, and moved south into the Zhouyuan area during the 
late Shang period (ca. 1200-1045). “Huang yi” 皇矣 (Ode # 241) and “Mian” 綿 (Ode #237) 
celebrate the early history of the Zhou ruling house. The former describes the arrival of the Zhou 
in the Wei River valley:9  
8 Dobson, “Linguistic Evidence”; Kern, “Bronze Inscriptions,” 182. 
9 Mao shi zhengyi, 519; Karlgren, The Book of Odes, 194. Regarding tree names, li 栵 is defined by the Er 
ya as er 栭, which the Ricci identifies as a type of chestnut (Castanea seguinii), Zhu Xi 朱熹, presumably 
guessing based on the context, identifies it as a loan for lie 列 and defines it as a row of trees. Karlgren 
(Glosses 39) argues that lie 列 did not fit the rhyme scheme and assumes it is a plant name. Ju 椐 is 
unidentifiable, though later uses of the word associate it with elm or Zelkova trees. The Shuowen defines 
zhe 檿 as mountain mulberry (shan sang 山桑) and zhe 柘 as simply “mulberry” (sang 桑), so I have 
replaced Karlgren’s transliteration of the former with “mountain mulberry”, which (shan sang 山桑) is 
the modern name for the related Maclura tricuspidata. Aside from the standard mulberry (Morus alba), 
136 
 
                                                          
…They cleared them away, they removed them,  作之屏之  
the standing dead trees, the (fallen) dead trees;   其菑其翳 
they dressed them, leveled them,     脩之平之 
the bushy clumps, the li trees;    其灌其栵 
they opened them up, they cleared them,   啟之辟之 
the tamarisks, the ju trees;     其檉其椐 
they cleared them away, they cut them   攘之剔之 
the wild mulberry trees, the mountain mulberry trees… 其檿其柘 
…God examined the mountains:     帝省其山 
oaks were thinned,      柞棫斯拔 
pines and cypresses were cleared;    松柏斯兌 
God made a state…”。     帝作邦… 
 
This ode recalls the arrival of the Zhou people in the Zhouyuan, clearing the vegetation to make 
farmland. This is best understood as a celebration of colonial ancestors, rather than as a 
description of reality, but in either case it shows the cultural importance of agricultural 
colonization. “Mian” provides a fascinating account of the laying out of a new settlement, 
including the construction of tamped-earth walls: the boards and frames held the dirt as it was 
pounded.  
…The plain of Zhou is rich and ample;    周原膴膴 
Even the jin and tu plants were sweet like honey-cakes;10 菫荼如飴 
And so he started, he planned,     爰始爰謀 
He notched our tortoises;       爰契我龜 
And so he stopped; he halted,     曰止曰時 
He built houses here…     築室于茲 
…he made boundaries, he made divisions,  迺疆迺理 
He measured to the cubit, he laid out acres;   迺宣迺畝 
From west he went east,      自西徂東 
Everywhere he took the task in hand.    周爰執事 
other mulberries in the region include M. australis, M. cathayana and M. mongolica (Jingwu Fang, 
Zhiheng Wang, and Zhiyao Tang, Atlas of Woody Plants in China: Distribution and Climate [Heidelberg: 
Springer, 2011], 224.). Bernhard Karlgren, Glosses on the Book of Odes (Stockholm: Museum of Far 
Eastern Antiquities, 1964), 39; Institut Ricci, Le Grand Ricci Numerique: Dictionnaire Encyclopédique de 
La Langue Chinoise (digital) (Paris: Association Ricci, 2010).  
10 Neither the plant names nor the “honey cake” can be identified, except that the former are usually 
identified as bitter plants and the latter as some kind of sweet.  
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And so he called the Master of Works,    乃召司空 
He called the Master of the Multitudes,    乃召司徒 
He made them build houses;     俾立室家 
Their plumb-lines were straight;     其繩則直 
They lashed the boards to erect the building frames;  縮版以載 
They made the temple in careful order.    作廟翼翼 
In long rows they collected it (the earth),    捄之陾陾 
In great crowds they measured it out, they pounded it,  度之薨薨 
(The walls) rising high;      築之登登 
They scraped and repeated (so they became) solid; 削屢馮馮 
A hundred du measures of walls all rose;    百堵皆興 
The (rhythm-giving) drums could not keep pace.   鼛鼓弗勝 
And so he raised the outer gate;     迺立皋門 
The outer gate was high;      皋門有伉 
He raised the principal gate;     迺立應門 
The principal gate was grand;     應門將將 
He raised the grand Earth-altar,     迺立冢土 
From which the great armies marched.11    戎醜攸行 
Unquenchable was their wrath,     肆不殄厥慍 
Unfailing was their fame;      亦不隕厥問 
The oaks were thinned,      柞棫拔矣 
The roads were cleared;      行道兌矣 
The Kun barbarians fled…    混夷駾矣… 
 
The earth altar was the ritual heart of the dynasty, and this may have been sung at rituals in it. 
The poem also describes surveying, the involvement of government functionaries and attacks on 
the local people, who were presumably displaced by these warlike northerners, the same fate that 
their descendants would later suffer.  
 Much of the archaeological research on the late Shang period in the Guanzhong has been 
focused on identifying the remains of the pre-dynastic Zhou.12 The lack of any large urban or 
wealthy sites in the region suggests that the Zhou was not a powerful state and that the traditional 
11 The phrase rongchou 戎醜 is variously explained as meaning “the many”, which Karlgren interprets as 
referring to the Zhou armies, or to a Rong-Di group, whose prisoners are marched through the gate.   
12 See Rawson, “Western Zhou Archaeology,” 375–82; Li, Landscape and Power, 41; Zhang Tianen 張天
恩, Guanzhong Shangdai wenhua yanjiu 關中商代文化研究 (Beijing: Wenwu, 2004).   
138 
 
                                                          
account of the Zhou uniting many small groups to defeat the Shang is probably correct.13 Having 
conquered the Shang as a group, the Zhou king had to distribute the spoils, most notably land, to 
all participants, which is the origin of the highly decentralized Western Zhou political system. 
Nonetheless, they could not have conquered all of North China and establish a lasting political 
system in the space of a few years if they had not already been capable administrators. 
 The Zhou conquest of Shang is the most important event in the early history of the 
region, transforming it into a wealthy and densely populated political center. Considering that 
there had been relatively few settlements in the region during the entire second millennium, it is 
likely that the region had relatively abundant natural resources compared to the more densely 
populated Henan, a good reason for the Zhou to return there instead of ruling from Luoyang. 
Research done on the soils of this period show that erosion increased substantially in the eastern 
Guanzhong beginning around this time.14 
i) Crops  
Since the majority of archaeological work on the period has focused on elite tombs, we have 
very little archaeological information on rural society, agriculture or common people. 
Archaeologists have devoted considerable energy to exploring urban areas, so the lack of 
significant archaeological data on Western Zhou settlements probably reflects an actual rarity or 
absence of large urban areas outside of the Western Zhou’s primary capital at Feng-Hao, which 
was mostly destroyed by the construction of Kunming Lake in the Han dynasty.   
13 For example, in the “Mu shi” 牧誓 chapter of the Shang shu 尚書 and the “Basic Annals of Zhou” 周本
紀 of the Shi ji 史記: Bernhard Karlgren, The Book of Documents (Göteborg: Elanders Boktryckeri 
Aktiebolag, 1950), 28–29; William H. Nienhauser, ed., The Grand Scribe’s Records 1: The Basic Annals 
of Pre-Han China (Bloomington: Indiana University Press, 1994), 60–61; Sima Qian 司馬遷, Shi ji 史記 
(Beijing: Zhonghua, 1959), 120–23.  
14 Chun Chang Huang et al., “Holocene Colluviation and Its Implications for Tracing Human-Induced Soil 
Erosion and Redeposition on the Piedmont Loess Lands of the Qinling Mountains, Northern China,” 
Geoderma 136, no. 3–4 (2006): 838–51. 
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The Odes suggest that Zhou society was generally an agricultural one, but that wild plants 
and animals played an important economic and cultural role. It seems possible that farming had 
not changed much since the Longshan period, that productivity was not especially high, and that 
the majority of agricultural production was consumed where it was produced. There is little 
evidence of commerce, though that does not mean it did not exist. As will be discussed in the 
following chapter, many scholars believe that there was a significant increase in agricultural 
productivity in the Eastern Zhou period. If this were true it might help explain why states in the 
Eastern Zhou period were able to mobilize more resources than the Western Zhou state. On the 
other hand, it is also possible that the most significant factor that affected Eastern Zhou farmers 
were the pressures and opportunities created by rising taxation and market forces, not improved 
agricultural technology. 
Unfortunately no results of flotation studies of plant remains have been published for the 
Western Zhou period, though we can be sure that foxtail millet remained the main staple and 
wheat continued to increase in importance. Other crops known from archaeobotanical research to 
have been common in North China at this time included barley, soybeans, beefsteak plant, melon 
and gourd.15  
Various non-carbonized seeds and grains were excavated from a tomb and two pits in the 
Zhouyuan.16 Almost 500 wild or domesticated apricot (Prunus armeniaca or P. mandshurica) 
seeds were found in a pit, along with seeds of some smaller wild Prunus fruits. The pit may have 
been treated with fire in order to ensure dryness and the apricots may have been placed there as 
fruit for storage, though apricot seeds are also edible, with some processing. The same pit also 
15 Gary W. Crawford, “East Asian Plant Domestication,” in Archaeology of Asia, ed. Miriam T. Stark 
(Oxford: Blackwell, 2006), 89. 
16 Gyoung-Ah Lee, “Plant Remains Discovered from the Zhouyuan Site in 2002,” in Zhouyuan 2000 
niandu Qijia zhijue zuofang he Licun yizhi kaogu fajue baogao 周原2000年度齊家制玦作坊和禮村遺址
考古發掘報告, ed. Shaanxi Institute of Archaeology, vol. 2 (Beijing: Kexue, 2010), 717–23. 
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contained over 150 melon seeds (Cucumulis cf. melo), and some foxtail millet. Another pit 
contained what was probably a peach (Prunus cf. persica) seed and almost 200 jujube/Chinese 
dates (Ziziphus jujuba) seeds, which must have been stored as fruit since the seed is inedible and 
the fruit can be dried and stored for long periods. As noted in the previous chapter, we now have 
evidence of peach cultivation in the Yangzi delta during the Neolithic, and I expect that it was 
also cultivated in prehistoric North China.17   
In contrast to previous periods, for which we have only flotation studies of carbonized 
plant remains, the Book of Odes provides textual evidence of plant use. The theme of harvesting 
plants is common in the Odes, and many odes refer to going to places like mountains or rivers to 
gather plants.18 These plant-gathering passages are not associated with any specific sex or age 
group. Rather, the fact that most of these passages refer to different plants suggests that the 
poetic value of these passages came from the plants mentioned, which were probably familiar to 
listeners.  
Unfortunately, few of the plants in the Odes can be identified with any certainty, even the 
most common grains. Given that archaeobotanical research shows foxtail millet to be a far more 
important grain than broomcorn millet in the Zhou core region (see Chapter Three), the fact that 
grains commonly identified as broomcorn millet (ji 稷 and shu 黍) outnumber those identified as 
foxtail millet (liang 梁 and su 粟) 52 to 7 in the Book of Odes casts doubt on these 
identifications. As for vegetables, feng 葑 probably refers to one or more subspecies of Brassica 
rapa (e.g., turnip, bok choi, and napa cabbage), jiu 韭 to chives or green onions such as Allium 
chinense or A. tuberosum, and gua 瓜, die 瓞, pao 瓟 and hu 瓠/壺 to various gourds and 
17 Yunfei Zheng, Gary W. Crawford, and Xugao Chen, “Archaeological Evidence for Peach (Prunus 
Persica) Cultivation and Domestication in China,” PLoS ONE 9, no. 9 (2014): 1–9. 
18 Odes which mention the gathering of plants that are not clearly agricultural include odes 1, 3, 8, 13, 15, 
35, 54, 72, 108, 125, 155, 167, 169, 188, 205, 226 and 299. 
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melons.19  
Various fruits are mentioned in the Odes, most notably members of the genus Prunus. Tao 
桃, li 李, Changdi 常棣 and mei 梅 are usually identified with peaches, plums, cherries and 
Prunus mume, respectively. Other Prunus varieties include yu 鬱, perhaps a kind of plum, and 
tangdi 唐棣, which Lu Ji 陸璣 (3rd century CE) defined as “yu plum 奧李…as big as a plum and 
edible.”20 One of these terms probably referred to apricots.  
Other fruit trees mentioned in the Odes include gantang 甘棠, du 杜 and sui 檖, which 
seem to have referred to various pears (Pyrus sp.) and/or crab-apples (Malus sp.), not necessarily 
domesticated. Domesticated apples, the most common fruit in the region at present, seem to have 
arrived in the second millennium CE. 21  Mugua 木瓜 probably referred to Chinese quince 
(Pseudocydonia sinensis). Zao 棗 and ji 棘 refer to the jujube (Ziziphus jujuba), which is found 
in a variety of forms, both wild and domesticated; the thorny wild form is planted for hedges. 
Both produce nutritious edible fruits. Gou 枸 may perhaps have referred to Hovenia dulcis, 
whose sweet infructescence (the part that holds the seeds) is still eaten in the region. 
Domesticated persimmons, common in the region now, were apparently not widely cultivated 
until sweet varieties and grafting technologies were developed after the Han dynasty.22  
As for nuts, chestnuts (li 栗 Castanea molissima) and hazelnuts (zhen 榛 Corylus 
19 E. Bretschneider, “Botanicon Sinicum: Notes on Chinese Botany from Native and Western Sources: 
Part 2,” Journal of the North China Branch of the Royal Asiatic Society 25 (1893): 169–73, 195–203. The 
following paragraphs are based on pages 292-326 of the same work, though I only discuss species whose 
identifications seem fairly reliable. 
20 Lu Ji 陸璣 and Zhao You 趙佑, Mao shi caomu niaoshou chongyu shujiaozheng 毛詩草木鳥獸蟲魚疏
校正, Juxuexuan congshu 聚學軒叢書, 1903. Unpaginated; 59th page after the index. 
21 Zhang Fan 張帆, “Pinpoguo kao: Zhongguo pingguo zaipei shi zhi yiban 頻婆果考——中國蘋果栽培
史之一斑,” Guoxue yanjiu 國學研究 13 (2004): 217–38. Thanks to Lincoln Tsui for this reference.  
22 Z. Luo and R. Wang, “Persimmon in China: Domestication and Traditional Utilizations of Genetic 
Resources,” Advances in Horticultural Sciences 22, no. 4 (2008): 239–43. 
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heterophylla or C. mandshurica) seem to have been widely consumed. As mentioned above, it is 
commonly thought that domesticated walnuts (Juglans regia) arrived in China during the Han, 
but some believe they were actually domesticated in China. Walnuts are currently the most 
important nut crop in most of North China. The jiao 椒 referred to in the Odes must refer to the 
Chinese or Sichuan pepper (Zanthoxylum sp.), whose seeds were used for flavor, as they are 
today.   
At present we know little of how and when these species came to be domesticated, and it 
is generally unclear to what degree each of them was already domesticated in the early Zhou 
period. This can only be explained by further archaeological discoveries. We can be sure that 
many of these plants were cultivated in prehistoric times, but left no evidence of their presence.  
ii) Songs about Farming   
The Zhou Hymns (“Zhou song” 周頌) section of the Book of Odes, which were composed during 
the Western Zhou, includes poems describing farmers working the fields of the lord. 23 They 
were probably sung during royal Zhou rituals. Because they are some of the earliest received 
texts in the Chinese tradition, their diction is often unclear, but they are nonetheless important 
sources. 
“Yi xi” 噫嘻, which was probably sung as part of royal agricultural rituals, is a hymn 
describing a prosperous farming landscape. It reads  
Oh! yes, king Cheng      噫嘻成王 
Brightly brought himself near.    既昭假爾 
Lead your husbandmen     率時農夫 
To sow their various kinds of grain,    播厥百穀 
Going vigorously to work on your private fields,  駿發爾私  
23 Kern, “Bronze Inscriptions,” 164–72; David N. Keightley, “Public Work in Ancient China: A Study of 




                                                          
All over the thirty li.      終三十里 
Attend to your ploughing,    亦服爾耕 
With your ten thousand men all in pairs.  十千維耦.”24  
 
The Mao commentary (third-second centuries) explained the phrase “thirty li” as referring to the 
distance people could see, and the final phrase has usually been interpreted as describing ten 
thousand men, or pairs of men, working in the fields.25 Taking into account that both figures are 
exaggerations, this interpretation fits well with the idea that this is a description of abundance. It 
specifies that they are working their private fields, so this is not a record of large-scale forced 
labor. Both this and the following ode combine geng 耕 and ou 耦, the former of which can 
mean to plough or simply to cultivate, the latter of which means to farm in a pair, and may thus 
be associated with ploughing. However, the meaning of these graphs is too varied to take this as 
evidence for the use of the plough.  
The “Zai shan” 載芟 ode includes a description of the farming season that is worth 
quoting at length:26  
They clear away the grass and the bushes;   載芟載柞、 
And the ground is laid open by their ploughs.  其耕澤澤。 
In thousands of pairs they remove the roots,  千耦其耘、 
Some in the wet lands, some along the paths.  徂濕徂畛。 
24 Ode 277. Legge, The Book of Poetry, 584–85; Mao shi zhengyi, 591. Keightley, “Public Work in 
Ancient China,” 290-95.  
25 Following Zheng Xuan 鄭玄 (127-200 CE), the “thirty li” is often interpreted using the Zhouli’s clearly 
artificial descriptions of land measurements as referring to plots of land, but I think Mao is more likely 
correct. Karlgren argued that ten thousand would be written wan 萬, not shi qian 十千, and translated it 
“a hundredfold harvest to each pair of farmers,” a description of a plentiful harvest. Karlgren, The Book of 
Odes, 244; Karlgren, Glosses on the Book of Odes, 154. It is possible that this passage refers to pairs of 
oxen used to plough, or pairs of people ploughing with oxen, but more likely that it referred to pairs of 
farmers using tools that required two people: Bray, Science and Civilisation in China 6.2, 149, 166. 
26 Ode 290. Mao shi zhengyi, 601–02; Legge, The Book of Poetry, 600–03; Karlgren, The Book of Odes, 
250–51; Karlgren, Glosses on the Book of Odes, 163–66. I have made a few changes to Legge’s 
translation, most notably using Karlgren’s “many are those who bring food,” changing “dikes” to “paths” 
for zhen 畛, replacing “their hired servants” with the more ambiguous “those they employ” since this 
probably does not refer to paid labor, and replacing “spirits” with “wine” to avoid ambiguity. I have also 
changed “plough-shares” to “spades.”  
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There are the master and his eldest son;27   侯主侯伯、 
His younger sons and all their children;   侯亞侯旅、 
Their strong helpers, and those they employ.  侯疆侯以。 
Many are those who bring food.    有嗿其饁、 
[The husbands] think lovingly of their wives;  思媚其婦、 
[The wives] keep close to their husbands.   有依其士。 
Then with their sharp spades,    有略其耜、 
They set to work on the south-lying acres.   俶載南畝。 
They sow their different kinds of grain,   播厥百殼、 
Each seed containing in it a germ of life.   實函斯活。 
In unbroken lines rises the blade,    驛驛其達、 
And well-nourished the stalks grow long.   有厭其傑。 
Luxuriant looks the young grain,    厭厭其苗、 
And the weeders go among it in multitudes.  綿綿其麃。 
Then come the reapers in crowds,    載穫濟濟、 
And the grain is piled up the fields,    有實其積、 
Myriads, hundreds of thousands, and millions [of stacks]  萬億及秭。 
For wine and for sweet wine    為酒為醴、 
To offer to our ancestors, male and female,   烝畀祖妣、 
And to provide for all ceremonies.     以洽百體。 
Fragrant is their aroma,      有飶其香、 
Enhancing the glory of the State...     邦家之光… 
 This is a wonderful invocation of ancient farming, which reveals that farm work was 
done in large groups, and may well depict communal working of the lord’s land.28 The idea that 
communal labor provides for the wine offered in sacrifices may suggest a religious explanation 
as to how people were initially convinced to devote their labor to the service of their rulers. 
However, apart from the idea of large groups of people farming together, this ode does not tell us 
much about farming technology. 
 The following Ode, “Liang si” 良耜 (ode 291), contains the lines “Their straw hats are 
plaited; they ply their hoes on the ground, clearing away the sowthistle and smart-weed. These 
27 Because hou 侯 also refers to the rulers in the eastern Zhou states, it could refer here to some kind of 
authority figure, in which case hou would be the subject and the following word the action, meaning 
something roughly like “The lord directs; the lord commands (伯=霸); The lord goes to the borders (亞=
疆); the lord puts in order; The lord is strong; the lord employs.” 
28 Keightley, “Public Work in Ancient China,” 296–300. 
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weeds being decayed, the millets grow luxuriantly. 其笠伊糾、其鎛斯趙、以薅荼蓼。荼蓼朽
止、黍稷茂止.”29 This suggests that the Zhou people had knowledge of using decayed plants as 
fertilizer, which is not surprising given that agriculture had been practised in the area for 
millennia. It also shows that people wore straw hats, which they had probably been doing since 
the Neolithic.30  
 Ode 258 “Yun Han” 雲漢 depicts the Zhou ruler desperately trying to end a drought by 
performing various sacrifices. It may have been sung during prayers for rain.  
iii) Animals  
As far as we can tell from archaeology, cattle and pigs were the animals consumed most often by 
Zhou people; however, we must keep in mind that the bones of animals like fish and chickens are 
much smaller and do not preserve well. Likewise, the predominance of domesticated animal 
remains from the two population centers of the region shows that there were few wild animals in 
those areas, but this cannot be considered representative of the whole region.   
 In the Zhou stratum of the Fengxi site, near the Western Zhou capital, pigs comprise 40% 
of animal remains, measured in minimum number of individuals, followed by cattle (15%), and 
sheep (15%). The 15% of cattle probably represent as much meat as the 40% of pigs. Other 
species include freshwater mussels, chicken, dog, sika deer, buffalo and horse.31 The authors 
suggest that at this site, unlike the Shang capital at Anyang, horses were not just animals for the 
elites, and may also have been eaten. Pigs comprised under 50% of the total MNI (minimum 
29 Mao shi zhengyi, 602; Legge, The Book of Poetry, 604. I have modified Legge’s translation. 
30 Because it is written with a bamboo radical, li 笠 is usually interpreted as referring to bamboo hats. 
However, it is written with a grass radical in this ode in the Eastern Han stone classics and also in the 
Mawangdui silk texts: Hanyu da zidian (Wuhan: Hubei cishu, 1986-90), 2959. Grass hats are more likely 
in North China. On jiu 糾 as “plaited, ” Karlgren, Glosses on the Book of Odes, 166. 
31 Yuan Jing 袁靖 and Xu Lianggao 徐良高, “Fengxi chutu dongwu guge yanjiu baogao 灃西出土動物骨
骼研究報告,” Kaogu xuebao  2 (2000): 246–56. 
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number of individuals) in all periods, which the authors note is significantly less than in 
contemporary Henan. The ages of the pigs and sheep are low, indicating domestication, while the 
cattle often lived longer, suggesting that they were not just raised for meat. The decline in 
numbers of sika deer from the Longshan to the Zhou indicates a gradual replacement of wild by 
domestic animals. This probably signifies an increase of population density and a replacement of 
deer habitat with pasture. The shift from eating wild to domesticated animals probably involved 
an increase in labor expended per unit of food under conditions of population increase. A fully-
articulated (sika?) deer was buried as a sacrifice in a tomb at Zhangjiapo.32 
 At the Zhouyuan, the Guanzhong’s other population center, cattle were more important 
than pigs as a meat source.33 There were also significant percentages of sheep, goat and dog 
remains.34 The zooarchaeologists found that the pigs and sheep were mostly killed young, but 
unfortunately were not able to determine the ages of the cattle. Other species included horse, 
Cervus deer, chicken, hare, Chinese pond turtle, and grass carp.  
  Tombs at Zhangjiapo contained jade deer, pig, water buffalo, silkworms, turtle shells and 
cicadas.35 Although it probably does not represent a real animal, the “horns” of the bronze beast 
excavated from tomb 161 seem to depict muntjac pedicles (from which antlers grow).36   
 Fish probably remained an important food source, but the lack of excavated settlements 
32  Institute of Archaeology, CASS, Zhangjiapo Xi-Zhou mudi 張家坡西周墓地 (Beijing: Dabaike 
quanshu, 1999), plate 24. 
33 Cattle remains comprised 37/17% (NISP/MNI) of the remains, while pigs comprised 20/23%, so they 
may have been similar in numbers, but cattle are much bigger than pigs. Cattle remains comprised 69% of 
the remains by weight, pigs 9%. Ma Xiaolin 馬蕭林 and Hou Yanfeng 侯彥峰, “Zhouyuan yizhi Qijia 
zhijue zuofang chutu dongwu guge yanjiu baogao 周原遺址齊家制玦作坊出土動物骨骼研究報告,” in 
Zhouyuan 2000 niandu Qijia zhijue zuofang he Licun yizhi kaogu fajue baogao vol. 2, 724–51. 
34 Sheep comprised 8/21%, dogs 10/14%, goats 6/5% and sheep or goats 9/3%. 
35 Institute of Archaeology, CASS, Zhangjiapo Xi-Zhou mudi, color plates 15–23. 
36 Ibid., 161–64; Jessica Rawson, “Carnelian Beads, Animal Figures and Exotic Vessels: Traces of Contact 
between the Chinese States and Inner Asia, Ca. 1000-650,” in Bridging Eurasia: Archäologie in China, 
vol. 1 (Mainz: von Zabern, 2010), 26. These types of “horns” are common on bronze vessels; some 
resemble muntjacs more than others.  
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means that we lack examples of fish net weights and other fishing tools that we have for earlier 
periods. However, there are textual records of fish. Qian 潛 (Ode 281), which was probably sung 
to accompany offerings of fish in the Zhou ancestral temples, celebrates fish in the Qi and Ju 
Rivers of the Guanzhong. It reads “Oh! in the Qi and the Ju, There are many fish in the warrens; 
sturgeons, large and snouted zhan, yellow-jaws, mudfish, and carp. For offerings, for sacrifice, 
that our bright happiness may be increased 猗與漆沮、潛有多魚、有鱣有鮪、鰷鱨鰋鯉。以
享以祀、以介景福.” 37  Later commentators did not know what fish these were, so it is 
impossible to reliably identify them, but it is nonetheless worth mentioning that the Ricci 
dictionary defines wei as small sturgeon, tiao as wild carp, chang as yellowhead catfish, yan as 
catfish and li as common carp.38 The “Yu li” 魚麗 ode (170) uses fish and wine as a symbol of 
plenty, repeating three times variations on the first stanza “The fishes fasten in the trap; they are 
chang fish and sand fish. The lord has wine; it is good and plentiful 魚麗于罶、鱨鯊。君子有
酒、旨且多.”39 The second stanza mentions fang 魴 and li 鱧. The Ricci defines as sha as 
yellowfin goby, and fang as white Amur bream.40 
37 Mao shi zhengyi, 595; Karlgren, The Book of Odes, 246. 
38 As for the scientific names, wild carp is Hemiculter leucisculus, yellowhead catfish is Tachysurus 
fulvidraco and common carp is Cyprinus carpio. The Mao commentary defines zhan 鱣 as li 鯉 “carp,” 
which is probably why the Shuowen, and other works gloss these two graphs as each other; Zheng Xuan 
鄭玄 defines zhan as da li 大鯉 “big carp.” Since zhan and li are used to define one another, we can only 
guess that carp, the later meaning of li, is intended because it is unlikely that the massive sturgeon 
suggested by later dictionaries would be found in the small Qi and Ju rivers. Mao glosses wei 鮪 as luo 
鮥, which is usually defined as a small sturgeon. Zheng Xuan unhelpfully glosses tiao 鰷 as bai tiao 白鰷 
and Ricci defines it as Hemiculter leucisculus. Mao glosses chang 鱨 as 揚 while the Ricci defines it as 
Pseudobagrus fulvidraco, a freshwater relative of the catfish. Mao glosses yan鰋 as nian鮎, which is not 
very helpful; Ricci defines it as “Silure.” Ricci defines li 鯉 as its current meaning, the common carp. For 
these glosses, see Mao shi zhengyi, 322, 417, 595; Zong Fubang 宗福邦, Chen Shinao 陳世鐃, and Xiao 
Haibo 蕭海波, eds., Guxun huizuan 故訓匯纂 (Beijing: Shangwu, 2003), 2584, 2590; Institut Ricci, Le 
Grand Ricci numerique. 
39 Mao shi zhengyi, 417; Karlgren, The Book of Odes, 114. 
40 Mao glosses li 鱧 as 鮦, the Shuowen glosses it as hu 鱯 and the Ricci defines it as “Ophiocephalus sp.” 
(a.k.a. Channa sp.); Mao glosses sha 鯊 as tuo 鮀 (Ricci: gobies）and the Ricci defines it: “Gobies, 
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 Nets and traps were probably the main fishing methods, though the “He bi nong yi” 何彼
襛矣 (Ode 24) does mention fishing line made of silk. Fish net weights were very common in 
Neolithic settlements, and, although we have no Zhou domestic sites for comparison, there are 
various terms for fishnets in the Odes, such as wang 網, gu 罛 and gu 罟. Terms like zhao 罩, 
gou 笱 and liu 罶 referred to fish traps of some kind, which were probably installed in a weir 
(liang 梁) or some other device that channeled fish into traps (see Ode 35 “Gu feng” 谷風). 
These can be built in shallow rivers with nets or by pushing many sharpened sticks into the river 
bottom, forming a wall that channels larger fish towards the trap, but lets smaller ones pass. 
 Dozens of jade fish were excavated from tombs at Zhangjiapo, as well as some fish made 
from metal and a metal fishhook.41 There were also ornaments made from mussel shells, clam 
shells and cowries.42 The cowries, and a spiral shell, must have been acquired by trade as they 
are ocean animals. The remains of Chinese pond turtles were also found at Zhangjiapo, along 
with Chinese stripe-necked turtle.43  
Whether one is looking at texts or archaeology, it is abundantly clear that horses were of 
central importance in Zhou elite culture. The hundreds of horse burials, often with chariots, 
excavated across the Zhou realm prove this, as do the many references in texts. 44  Poems 
bragging about beautiful horses suggest that Zhou men loved their horses like many American 
men love cars. But in addition to being a combined vehicle and status symbol, horses and 
chariots were also war machines. It must be noted, however, that horses were not ridden in this 
period, and infantry were probably more important than chariots in Chinese warfare. The 
(special.) Acanthogobius flavimanus (from the Erya).” The Ricci defines fang as Parabramis pekinensis. 
41 Institute of Archaeology, CASS, Zhangjiapo Xi-Zhou mudi, 282–99, plates 159–60 and 182–85. 
42 Ibid., plates 194–99. 
43 Ibid., 450–55, plates 189–91. 
44 For good examples of horse and chariot burials, see: Ibid., 78–92, plates 4–62. 
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practical importance of horses in warfare increased greatly when, beginning in the Warring States 
period, they began to be ridden.45 
iv) Agricultural Tools 
It seems that early Bronze Age agricultural tools were quite similar to those used in the late 
Neolithic and that farming was still based on hoes, spades and other tools made of wood, stone 
and bone.46 However, not a single Western Zhou farm village has been excavated anywhere in 
China, and the tools mentioned in early texts are mostly interpreted based on commentaries 
written a millennium or more later.47 
 Archaeologists have paid much more attention to the relatively rare bronze agricultural 
implements than to more representative stone and bone tools. The total numbers of bronze tools 
found in the Wei River region during the 500+ year Shang and Western Zhou period are: 141 
picks (jue 钁), 113 knives (dao 刀), 38 adzes (ben 錛), 30 axes (fu 斧), 15 shovels (chan 鏟) and 
4 hoes (chu 鋤).48 These numbers are not much higher than the numbers of stone and bone tools 
found in single Neolithic sites, and we can be sure that this would represent a tiny fraction of 
overall tools from the region. Moreover, only the four hoes are fully agricultural tools; the rest 
45 Robin D.S. Yates, “The Horse in Early Chinese Military History,” in Junshi zuzhi yu zhanzheng: 
zhongyang yanjiuyuan di san jie guoji Hanxue huiyi lunwenji 軍事組織與戰爭: 中央研究院第三届國際
漢學會議論文集, ed. Huang Kewu 皇克武 (Taibei: Academia Sinica, 2003), 36–57; Herrlee G. Creel, 
The Origins of Statecraft in China: The Western Chou Empire (Chicago: University of Chicago Press, 
1970), 262–88. 
46 For example, Institute of Archaeology, CASS, Fengxi fajue baogao 灃西發掘報告 (Beijing: Wenwu, 
1962), 20–23; Zhouyuan archaeology team, “Fufeng Yuntang Xi-Zhou guqi zaozuofang yizhi shijue 
jianbao 扶風雲塘西周骨器造作坊遺址試掘簡報,” Kaogu 4 (1980): 30. The latter is a workshop and is 
not representative of a farming community, but it does contain some farm tools.  
47 It is impossible to identify many of the farming tools mentioned in the Odes; one can only choose 
between the guesses of later commentators. The most hotly-debated tools, the lei 耒 and si 耜, seem to 
have referred to some kind of spades: Francesca Bray, Science and Civilisation in China 6.2: Agriculture, 
ed. Joseph Needham (Cambridge: Cambridge University Press, 1984), 142–49; Zhou Xin 周昕, 
Zhongguo nongju fazhan shi 中國農具發展史 (Jinan: Shandong kexue jishu, 2005).  
48 Chen Zhenzhong 陳振中, Xian-Qin qingtong shengchan gongju 先秦青銅生產工具 (Xiamen: Xiamen 
daxue, 2004), 50–62. 
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are used for cutting and working wood, digging, mining, etc. When these numbers are compared 
to the thousands of Western Zhou bronze ritual vessels, chariot parts, and weapons found in the 
region, the priorities of the Zhou elites become obvious.49 Metal was a luxury material, far too 
valuable to be used to make tools for commoners, and elites were more concerned with 
maintaining their monopoly on it than with increasing agricultural production.  
 The persistence of bone and wood tools in societies with metallurgy is quite common in 
human history,50 and in any case the materials of tools should not be over-emphasized. Bruce 
Trigger’s comparative study of early civilizations found no correlation between tool technology 
and the intensity of food production or population density; rather, the determining factors are 
farming techniques and the amount of labor invested. 51 This certainly applies in the easily-
worked soils of North China.   
 There is no clear evidence for irrigation before the Eastern Zhou period.52 Given the 
tolerance of millet to aridity, rain-fed agriculture would probably have been quite reliable most 
of the time, though most of the time is far less satisfactory to a farmer than all the time, so 
irrigation would have been desirable. The Yihou Ze gui 宜侯夨簋 inscription records grant of 
49 On the centrality of warfare and ritual in the Chinese Bronze Age, see Kwang-chih Chang, Art, Myth, 
and Ritual: The Path to Political Authority in Ancient China (Cambridge: Harvard University Press, 
1983), 108; Léon Vandermeersch, Wangdao; ou, La voie royale: recherches sur l’esprit des institutions de 
la Chine archaïque v. 2: Structures politiques, Les rites (Paris: École française d’Extrême-Orient, 1980), 
70. Some argue that there may have been more bronze tools but they were melted down to be recast, but 
even if this were true, the extremely low numbers of bronze agricultural tools cannot be denied.  
50 Bray, Science and Civilisation in China 6.2, 164. 
51 Bruce G. Trigger, Understanding Early Civilizations: A Comparative Study (Cambridge: Cambridge 
University Press, 2003), 395. 
52 Laura Skosey interprets xu 卹 on the fifth year Qiu Wei ding  裘衛鼎 as 洫, “irrigate”, but the original 
Wenwu article glossed xu gong 卹工 as xu gong 恤功 and Shirakawa glossed it as shen 慎 (“caring”) both 
of which mean to do diligent work: Laura Skosey, “The Legal System and Legal Tradition of the Western 
Zhou (c. 1045-771 B.C.E.)” (PhD dissertation, University of Chicago, 1996), 328; Qishan county bureau 
of culture, “Shaanxi sheng Qishan xian Dongjiacun Xi-Zhou tongqi jiaoxue fajue 陝西省岐山縣董家村
西周銅器窖穴發掘簡報,” Wenwu 5 (1976): 34, n. 10; Shirakawa Shizuka 白川靜, Kinbun tsūshaku 金文
通釋 (Kōbe: Hakutsuru Bijutsukan, 1964), vol. 20, p. 447. 
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over 300 川 (chuan, “river”), presumed to mean zhen 甽, which is usually defined as a ditch 
between fields, and suggests irrigation or drainage.53 A moat over ten meters wide and several 
meters deep extended for at least four kilometers around the Western Zhou capital of Hao.54 Part 
of this moat was dug right through a low area that was then a wetland or a lake and was later the 
deepest part of Kunming Lake. Although its position strongly suggests that it was built to 
delineate and protect the city area, it may well also have served to drain wetlands and/or prevent 
flooding.  
v) Material Culture 
As in most other aspects of the daily lives of commoners, there is little to distinguish the material 
culture of Zhou commoners from that of their Neolithic ancestors. Excavated pottery and 
implements of bone and stone are simply the non-perishable elements in a material culture which 
was mostly made from plant materials and animal products such as leather and sinews.  
 Wood was the most important material in building and making various implements. The 
Book of Odes mentions pines, cypresses (bo 柏), willow and other trees as building material. Ode 
59 mentions oars made of juniper and a boat made of pine, and Ode 300 mentions building 
temples with pines and cypresses. The coffins at Zhangjiapo were made of lacebark pine and 
weeping cypress.55  The Odes also mention various kinds of oaks, which were known under at 
least five names, and the “Che xia” 車舝 ode (218) mentions climbing hills to cut oak for 
53 Ma Chengyuan 馬承源, ed., Shang Zhou qingtong qi mingwen xuan 商周青銅器銘文選 (Beijing: 
Wenwu, 1986), vol. 3, 34–35. 
54 Epang palace and Shanglin park archaeology team, “Xi’an shi Han Tang Kunmingchi yizhiqu Xi-Zhou 
yicun de zhongyao kaogu faxian 西安市漢唐昆明池遺址區西周遺存的重要考古發現,” Kaogu 11 
(2013): 1043–46. 




                                                          
firewood. 56  Ode 100 refers to breaking or bending willow branches to make a fence. As 
discussed above, imprints on pottery make clear that baskets and other objects woven from plant 
materials were widely used in earlier periods. Various kinds of baskets are frequently mentioned 
in the Odes, probably made of reeds, grasses, vines and roots.  
 Rubbish pits from a bone workshop have been excavated at the Western Zhou capital at 
Feng-Hao that mainly produced hairpins, but also made arrowheads and awls.57 Most of these 
were made from the bones of cattle, but some were made of horse and water buffalo bones and 
deer antlers. Apart from bones used for tools, there were also the remains of pigs, sheep, 
sheep/goats, deer, dogs, fish and mice/rats. This reinforces the idea of a mostly agricultural 
economy in which fishing and hunting still played a role.  
 As in earlier periods, commoners made clothing from skins as well as from the processed 
and woven fibers of plants.58 Hemp, whose seeds were also eaten, is mentioned several times in 
the Odes, including references to soaking it (to loosen the fibers, Ode 139) and as clothing (ma yi 
麻衣 in Ode 150, he 褐 in Ode 154). 59 Rough hemp fabric was excavated in Jingyang 涇陽, just 
north of Xi’an.60 Hemp remained a main clothing material of the poor well into the second 
millennium CE. The Odes also contain references to the use of Kudzu vine and ramie, though 
56  Hsuan Keng, “Economic Plants of Ancient North China as Mentioned in ‘Shih Ching’ (Book of 
Poetry),” Economic Botany 28, no. 4 (1974): 391–410. 
57 Feng-Hao team of the Institute of Archaeology, CASS, “Xi’an shi Chang’an qu Fengcunbei Xi-Zhou 
shiqi zhigu zuofang 西安市長安區馮村北西周時期制骨作坊,” Kaogu 11 (2014): 29–43. 
58  Dieter Kuhn, Science and Civilisation in China 5.9; Textile Technology: Spinning and Reeling 
(Cambridge: Cambridge University Press, 1988), 15–44. 
59  Mao shi zhengyi, 377, 384, 389. There is no evidence of people in early China exploiting the 
psychoactive properties of cannabis, though a tomb dating to 750 B.C. from Turpan, Xinjiang, shows that 
it was used in Central Asia: Ethan B. Russo et al., “Phytochemical and Genetic Analyses of Ancient 
Cannabis from Central Asia,” Journal of Experimental Botany 59, no. 15 (2008): 4171–82. 




                                                          
these poems were probably written in Henan or further south.61  
  There is evidence for sericulture in South China before 2000, and it was clearly well-
established in Henan during the Shang, so it was certainly practiced in the Wei River area, 
though it cannot have been an everyday clothing material for most people.62 The mulberry is the 
most commonly mentioned plant in the Odes, and traditional ideas about silk production as an 
ideal woman’s occupation seems to have been already in place by this time (though the Book of 
Odes itself must have inspired later ideas on the sexual division of labor). Impressions of some 
kind of fabric, identified by the archaeologists as silk, were found at Zhangjiapo.63 
 The few non-elite houses that have been excavated and published were semi-
subterranean. 64 Archaeologists have excavated the foundations of elite architecture, probably 
palaces and temples, in both the Zhouyuan and in the Feng-Hao capital areas.65 The building 
excavated in the Zhouyuan is clearly a precursor of later Chinese buildings both in layout and in 
its use of roof tiles. 
vi) Royal Hunts 
Like the nobles of the Shang and subsequent dynasties, Zhou nobles hunted in large groups. The 
environmental effects of their hunts could not have compared to the everyday activities of the 
general population, but are nonetheless significant in that they were considered to be related to 
land clearance for farming.66 This connection was clearly stated by Mencius: “the Duke of Zhou 
61 Kudzu vine is ge 葛 (Pueraria sp.; Ode 2), ramie is zhu 紵/苧 (Boehmeria nivea: Ode 139). Mao shi 
zhengyi, 276, 377, 384. 
62 Kuhn, Science and Civilisation in China 5.9, 23, 272–79; Yang Kuan 楊寬, Xi-Zhou shi 西周史 
(Shanghai: Shanghai renmin, 1999), 307. 
63 Institute of Archaeology, CASS, Zhangjiapo Xi-Zhou mudi, plate 200. 
64 Institute of Archaeology, CASS, Fengxi fajue baogao, 75–77. 
65 Institute of Archaeology, CASS, Zhongguo kaoguxue: liang Zhou juan 中國考古學: 兩周卷 (Beijing: 
Zhongguo shehui kexue, 2004), 56–62. 
66 Magnus Fiskesjö, “Rising From Blood-Stained Fields: Royal Hunting and State Formation in Shang 
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assisted king Wu, and destroyed [Shang king] Zhou...The states which he extinguished amounted 
to fifty. He drove far away also the tiger, leopards, rhinoceroses and elephants, and all the people 
were greatly delighted 周公相武王，誅紂…滅國者五十，區虎豹犀象而遠之：天下大悅.”67 
Although it was written many centuries after the Western Zhou period, this passage shows 
clearly the connection between agricultural colonization and hunting, something that is suggested 
in Shang oracle bones.68  
 When one considers how difficult it would be to farm and herd in a landscape with deer, 
boar, rhinoceros, buffalo and gazelle eating or trampling crops and wolves, dhole, tigers and 
leopards eating one’s livestock, not to mention the danger to humans, the idea that commoners 
might appreciate aristocrats hunting large animals seems reasonable. As noted above, fire may 
have been simultaneously used to drive out game in hunting and to clear land for farming. 
Hunting and warfare were two versions of the same activity in early China; warfare against 
animals was practice for warfare against humans.69 As in all state societies, the use of weapons 
on enemies (either human or beast) also serves to mask and legitimate the role of those weapons 
in maintaining the power of the elite over commoners.   
 Qin’s “stone drum” inscriptions, which were discovered to the east of the Zhouyuan and 
date to the mid-Eastern Zhou, record hunting (sika?) deer, elaphures, boar, pheasants and hares.70 
The Ode “Ji ri” 吉日 describes the chariot preparations, sacrifices before the hunt, the large herds 
of deer, and the hunt. It depicts the Zhouyuan region as an open plain: 
China,” Bulletin of the Museum of Far Eastern Antiquities 73 (2001): 106–09, 142. 
67 James Legge, The Chinese Classics II: The Works of Mencius (Hong Kong: Hong Kong University 
Press, 1960), 280–81. 
68 Zhang Zhenglang 張政烺, “Buci poutian ji qi xiangguan zhu wenti 卜辭裒田及其相關諸問題,” Kaogu 
xuebao 1 (1973): 93–120. 
69 Fiskesjö, “Rising From Blood-Stained Fields”; Mark Edward Lewis, Sanctioned Violence in Early 
China (Albany: State University of New York Press, 1990), 150–57. 
70 Gilbert L. Mattos, The Stone Drums of Ch’in (Nettetal: Steyler Verlag, 1988), 220–21, 237–41. 
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…We selected our horses     既差我馬 
There where the animals assemble,   獸之所同 
The does and stags were in great numbers;  麀鹿麌麌 
By the Qi and the Ju we pursued them,  漆沮子從 
The grounds of the Son of Heaven.   天子之所 
Look in the middle of the plain;   瞻彼中原 
It is broad and rich in game.    其祁孔有 
They rush, they move,    儦儦俟俟 
Some in groups, some in pairs.   或群或友 
We lead all the attendants,    悉率左右 
In order to please the king.    以燕天子 
We draw our bows     既張我弓 
And grasp our arrows;    既挾我矢 
We shoot a small boar    發彼小豝 
And kill a big buffalo.    殪此大兕.71 
 
There is no way to know how many animals were captured during the Zhou hunts, though the 
Shang recorded hundreds of animals killed in single hunts.72 In the “Shi fu” 世俘 chapter of the 
Yi Zhou shu, a fantastical but detailed account of the polities, chariots and enemies captured 
during the Zhou conquest of Shang, the following passage is found:  
King Wu went hunting and captured 22 tigers, 2 cats, 5235 elaphures, 12 rhinoceros, 721 
yaks, 151 black bears, 118 brown bears, 352 boars, 18 raccoon dogs, 16 chen 塵，50 musk 




71  Ode 180; Karlgren, The Book of Odes, 124; Mao shi zhengyi, 429. I have changed Karlgren’s 
translation of si 兕 from “rhinoceros” to “buffalo” in accordance with Jean A. Lefeuvre, “Rhinoceros and 
Wild Buffaloes North of the Yellow River at the End of the Shang Dynasty: Some Remarks on the Graph  
 and the Character 兕,” Monumenta Serica 39 (1990): 131–57.  
72 Fiskesjö, “Rising From Blood-Stained Fields,” 122–28. 
73 Huang Huaixin 黃懷信, Zhang Maorong 張懋鎔, and Tian Xudong 田旭東, Yi Zhou shu huijiao jizhu 
逸周書匯校集注 (Shanghai: Shanghai guji, 1995), 459–60. Mao 猫 presumably refers to a feline other 
than a tiger. One edition has mi 麋 instead of mi 糜 (both also pronounced mei), which seem logical since 
the latter is not the name of an animal; however, the former appears later in the list. Qing scholar Liang 
Chusu 梁處素 noted that mi 麋 and jun 麇 (water deer) were often written in place of each of these graphs 
and argues that one of the two mi must have originally been a jun. Mao 氂 generally means yak, but there 
cannot have been yaks in Henan, where this hunt is presumably supposed to have occurred. Chen 塵 was 
presumably a kind of deer. Because they were the most common deer, and are not referred to by any other 
name, lu 鹿 probably referred to sika deer in contexts where it is mentioned alongside other types of deer.  
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Like the Mencius passage above, this makes clear the close association between warfare and 
hunting. Although these numbers are as exaggerated as those of the rest of the chapter, which 
lists 77,779 heads and 310,230 live enemies captured,74 this list is similar in form to those found 
on Shang oracle bones.   
 There was at least one royal park (wang you 王囿), which is mentioned in both bronze 
inscriptions and the “Ling tai” 靈臺 Ode (242): “The king was in the marvelous park, where the 
does were lying down, The does, so sleek and fat; With the white birds glistening. The king was 
by the marvelous pond; How full was it of fishes leaping about ! 王在靈囿、麀鹿攸伏、麀鹿
濯濯、白鳥翯翯。王在靈沼、於牣魚躍.”75 The white birds are presumably egrets. Mencius 
argued that the Zhou kings’ parks were open to the common people, but this is unlikely as one 
main purpose for having a royal park is to preserve animals for nobles to hunt.76  
 Apart from eliminating dangerous animals and agricultural pests, hunting provided meat 
for rituals in temples. At Anyang it has been shown that wild animal remains were more common 
in the palaces and temples than in workshops or houses.77 This fits with Spring and Autumn 
period evidence that there was considered to be a connection between royal hunts and sacrifice.78 
Bronze ritual vessels, which were used to present the meat of hunted animals to the ancestors, 
often depict animals. Some are clearly realistic, others entirely fantastical or abstract, most 
somewhere in between. Some, such as the birds on the bodies of Western Zhou vessels, may be 
74 Wang Hui 王暉 and Jia Junxia 賈俊俠, Xian-Qin Qin Han shi shiliao xue 先秦秦漢史史料學 (Beijing: 
Zhongguo shehui kexue, 2007), 90. I would like to thank Professor Wang for giving me this book.  
75 Ode 242 in Karlgren, The Book of Odes, 197. The wang you 王囿 is mentioned on the Jian gui 諫簋 (JC 
2485) in Li Feng, Bureaucracy and the State, 207. 
76 Legge, Mencius, 153–54. (梁惠王下). 
77 Li Zhipeng 李志鹏, “Yinxu dongwu yicun yanjiu 殷墟動物遺存研究” (PhD dissertation, Graduate 
School, CASS, 2009). 
78 Roel Sterckx, “Attitudes towards Wildlife and the Hunt in Pre-Buddhist China,” in Wildlife in Asia: 
Cultural Perspectives, ed. John Knight (London: Routledge Curzon, 2004), 22. 
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entirely decorative, but it seems likely that many had some kind of religious significance.79  
Water buffalo are one of the most common animals that can be identified on bronzes. 
Their horns are easily identified because they form a semi-circle pointing backwards, have a flat 
upper surface and have conspicuous growth rings. Buffalo heads are often depicted on various 
parts of bronze vessels, most notably the tops of handles, and their horns are often seen on 
abstracted animal faces.80 I would suggest that buffalo were a commonly hunted animal and that, 
because they are rather dangerous animals, killing them gave a man prestige. The fact that 
horses, so important in Zhou elite culture, were almost never depicted in bronze, also suggests 
that the animals on bronzes were prey.81   
vii) Conclusion 
As far as we can tell, the subsistence economy of the Western Zhou was quite similar to that of 
its late Neolithic predecessors. Agriculture was the basis of the economy, but gathering, fishing 
and hunting were also important. From the Odes we know that people cultivated a variety of 
fruits and vegetables of which we have no archaeological evidence, but I assume that many of 
these were also cultivated in earlier periods. 
Given the remarkably low population of the region before the founding of the Western 
Zhou, we can be sure that the population increased greatly during this period. The scarcity of 
agricultural land is shown by the decreasing size of land parcels granted by the Western Zhou 
kings and by the disputes over land borders. By the ninth century the core agricultural areas of 
79 Kwang-chih Chang, “The Animal in Shang and Chou Bronze Art,” Harvard Journal of Asiatic Studies 
41, no. 2 (1981): 527–54.  
80 Shaanxi Institute of Archaeology, Shaanxi chutu qingtong qi 陝西出土青銅器 (Beijing: Wenwu, 1979), 
vols. 1, p. 109, 47, vol. 2, p. 34. Many of the jue have buffalo heads at the top of their handles.  
81 The only early bronze horses I know of are one from the Chunqiu period excavated at Tanggongxi 唐宮
西 Road in Luoyang in 2001 which I saw in the Luoyang Municipal Museum in 2013, and the Western 
Zhou horse in Ibid., vol. 3, pp. 184–85.  
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the Guanzhong were all farmland. But, as will be discussed in the following chapter, much of the 
center and east of the plain could not be farmed, so there were still non-agricultural ecosystems 
in the region.  Perhaps the biggest difference with earlier periods was the presence of an 
aristocratic state and social order, which is the topic of the rest of the chapter.   
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B)  State and Society 
The establishment of the Western Zhou state turned the Guanzhong from a backwater into a 
population center, which must have led to a great expansion of farming. The Zhou state was 
quite decentralized administratively, and the court probably only had direct say over how land 
and labor were used in its own lands. But the state created stability across the region, and the 
archaeological evidence suggests a much more populous and, for elites, prosperous society than 
had been found in the region earlier. Furthermore, recent excavations have revealed a big ditch 
or canal near the Zhou capital Hao, which suggests that the state may have been involved in 
some kind of hydraulic work.82 
 The Western Zhou founders conquered much of the Yellow River valley and divided their 
realm into two parts: the Zhou royal domain,83 which stretched from the Guanzhong to the 
Luoyang region in the east, and the other Zhou states in the east. The latter were understood as 
subordinates of the king, whose forces they were required to accompany into battle when 
required.84 However, they grew increasingly independent over time as their power increased and 
that of the Zhou court declined. I am here concerned only with the Zhou royal domain.  
 Rather than being a centralized territorial state, the Zhou royal domain was composed of 
the Zhou royal house, whose own landholdings provided much of the state’s income, and 
politically subservient but economically independent noble lineages which participated in 
governance and warfare.85 We have virtually no indication that these lineages sent anything other 
82 Epang palace and Shanglin park archaeology team, “Xi’an shi Han Tang Kunming chi.” 
83 Following Li, Bureaucracy and the State, 97–103. 
84 Ibid., 247, 267. 
85 On these lineages: David Sena, “Reproducing Society: Lineage and Kinship in Western Zhou China” 
(PhD dissertation, University of Chicago, 2005); Edward Shaughnessy, “Toward a Social Geography of 
the Zhouyuan during the Western Zhou Dynasty,” in Political Frontiers, Ethnic Boundaries and Human 
Geographies in Chinese History, ed. Nicola Di Cosmo and Don J. Wyatt (London: Routledge Curzon, 
2010), 16–34; Edward Shaughnessy, “Western Zhou Hoards and Family Histories in the Zhouyuan,” in 
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than symbolic gifts to the court, whereas the Zhou king was expected to give generously to those 
who served him. For example, lords visiting the king might give him a single item of jade, 
whereas the king might grant him a plot of land or some precious metal. Even if each lord 
presented a jade item every year, which is unlikely, all of these jades would be economically 
insignificant compared to the cost of running the state. This system gradually reduced the power 
of the Zhou court and allowed the other Zhou states to eclipse it.86        
The Western Zhou was not a territorial empire, but rather a network held together by real 
or invented lineage ties.87 Religion, kinship and politics were inseparable. By establishing the 
worship of common ancestors as the central act tying states together, and the altars at which the 
ruling family worshipped as the centers of political power, the Zhou system was constructed as 
an extended family in which political relationships were understood as lineage ties.88 The most 
important political activities occurred in temples, and were often conducted in rituals involving 
deceased ancestors. This system held the Western Zhou together for 274 years, and continued to 
structure the relationships between Zhou states for centuries afterwards. 
 The ritual system was essential because the grip of the court on the regional states began 
to diminish as soon as the first generation of conquerors died, and the collapse of the Western 
Zhou state in 771 was preceded by a long period of weakening royal power. The aspect of the 
New Perspectives on China’s Past; Chinese Archaeology in the 20th Century, ed. Xiaoneng Yang (New 
Haven: Yale University Press, 2004), 255–67. 
86 Li, Landscape and Power, 124; Chao Fulin 晁福林, Chunqiu Zhanguo de shehui bianqian 春秋戰國的
社會變遷 (Beijing: Shangwu, 2011), 31–34. 
87  On networks of power in early polities, see Roderick B. Campbell, “Toward a Networks and 
Boundaries Approach to Early Complex Polities: The Late Shang Case,” Current Anthropology 50, no. 6 
(2009): 821–48; Monica L. Smith, “Territories, Corridors, and Networks: A Biological Model for the 
Premodern State,” Complexity 12, no. 4 (2007): 28–35. 
88 Léon Vandermeersch, Wangdao; ou, La voie royale: recherches sur l’esprit des institutions de la Chine 
archaïque, 2 vols. In volume 1, p. 65, Vandermeersch explains that the ritual aspects of the lineage system 
were more important than actual lineage; one could serve a different role in the lineage than one’s actual 
birth (i.e., a king would always be the elder in a lineage, even if he had living uncles or older brothers) 
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alliance that remained strongest was the military one, as the regional states continued to 
contribute fighters to Zhou wars. But the power of the court diminished over time. The flight of 
King Li 厲 in 841 and the fourteen year control of the state by Gongbo He 共伯和, an aristocrat 
who was not a member of the royal family, seems to have been a crisis which permanently 
weakened the Zhou court.89 King Li was probably defeated in some kind of power struggle with 
Guanzhong aristocrats.90 The relative weakness of the Zhou central court is its main contrast 
with Qin five hundred years later, especially with regards to the relationship between the political 
structure and the environment.  
i) The Administration of the Zhou Royal Domain 
Much of the land in the Guanzhong was held by aristocratic lineages other than the Zhou royal 
house. There is no indication that these lineages paid taxes to the Zhou house, though both were 
required to contribute forces for warfare. In terms of status and ritual, the king occupied the 
paramount position, but these economically independent armed groups nonetheless presented a 
considerable limitation on the power of the Zhou court, especially later in the dynasty. Although 
the stability created by the state probably had a large environmental impact, it was not directly in 
control of agricultural production and the use of labor outside of its domain.  
 The Western Zhou government was the first in Chinese history to have a bureaucracy of 
any kind. The total number of official posts with regularized duties probably did not exceed a 
few dozen, although we do not know how many people may have held the same post 
89 Sima Qian writes that this was the beginning of the period in which the various lords began to contend 
for power, and begins his table of the 12 lords with this event, not with the fall of the Western Zhou: Shi 
ji, 12.509-11. 
90 See Li Feng, Landscape and Power, 102-8, 121-34. I agree with Li Feng that the Guo yu references to 
King Li are clearly products of the mid-Eastern Zhou, though I see no reason to doubt that the citizens of 
Western Zhou towns could have the same influence over politics as did those of the Eastern Zhou: Xu 
Yuangao 徐元誥, ed., Guo yu jijie 國語集解 (Beijing: Zhonghua, 2002), 10–13, 100. A similar text is 
found in Huang, Yi Zhou shu, 63.1065-79. 
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simultaneously.91 The majority of men appointed to office were appointed to specific duties, 
rather than to named positions.92  
The top positions of the government were standardized.93 These positions were 1) situ 司
土 “supervisor of lands” which later came to be called situ 司徒 “supervisor of the multitudes,” 
which suggests that management of agricultural lands was largely a matter of managing the labor 
force that worked it, 2) sima 司馬 “supervisor of horses,” a military official, and 3) sigong 司工 
“supervisor of construction,” responsible for construction, public works and some general 
administration.94 These positions could be held by several people at once; perhaps several situ 
managed the dispersed royal landholdings and the people working them. These positions also 
existed in the Zhou regional states.  
There were also various shi 史 (“scribes”) and the fact that some of them were high 
officials shows that writing had an important position in the practice of government. The zai 宰 
managed the royal household while the shanfu 膳夫 was responsible for food, among other 
matters. The taizhu 太祝 and zhu 祝 managed rituals and sacrifices. 
Examples of non-standardized tasks relevant to the environment include an official 
charged with protecting yan  (堰), which may refer to artificial reservoirs or weirs built on 
91  On distinguishing real administrative titles from non-standardized duties to which officials were 
assigned, see Li, Bureaucracy, 42-43; on multiple holders of titles: Li, Bureaucracy, 72.   
92 The jobs to which people are assigned in the sixty extant appointment inscriptions are all descriptions 
of duties rather than titles, and they are all different: Li, Bureaucracy and the State, 202–12; Li Feng, 
“Succession and Promotion: Elite Mobility during the Western Zhou,” Monumenta Serica 52 (2004): 1–
35. 
93 These two paragraphs are based on Li, Bureaucracy and the State, especially 305–14.  
94 The bronze inscription form of the graph here written si 司 should actually be written si   in standard 
script, but I use the former version because it is digitized and because that is the form with which these 
titles were later written. 
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rivers to catch fish.95 Another was assigned to manage the “nine reservoirs” jiubei 九陂(波).96 
Others were assigned with the management of wetlands yu 虞 and forests lin 林.97 These were 
probably areas that were owned and directly exploited by the royal house.   
We do not know how, or if, officials were paid for their services. Given that officials were 
drawn from the upper classes, it is possible that they did not need remuneration, or that, as in 
imperial and contemporary China, officials could use their power to enrich themselves.98  In the 
Eastern Zhou it was common to grant officials the revenue from specific lands (what Weber 
called “prebends”), rather than a salary or a hereditary fief.99 But Western Zhou inscriptions 
95 According to the Yang gui 養簋 (JC4243), the Zhou court appointed people to manage a yan near the 
five main Zhou towns in the Guanzhong. Yan has been interpreted as a dike (Zhang Yachu 張亞初 and 
Liu Yu 劉雨, Xi-Zhou jinwen guanzhi yanjiu 西周金文管制研究 [Beijing: Zhonghua 1986], 22), but 
there has never been much of a need for river dikes in the Guanzhong and the yan 堰 graph meaning dikes 
does not seem to have existed before the Eastern Han, so it is probably the same as yan 偃. Zheng Xuan's 
commentary on the Zhouli (周禮·天官·人) glosses liang 梁 as “shuiyan 水偃 ” and defines it as an 
open space in a dam or a weir where a basket or net is placed to catch fish (Sun Yirang 孫詒讓, ed., 
Zhouli zhengyi 周禮正義 [Beijing: Zhonghua, 1987], 300-301), while in the Zuo zhuan  it seems to refer 
to reservoirs: Yang Bojun 楊伯峻, Chunqiu Zuo zhuan zhu 春秋左傳注 (Beijing: Zhonghua, 1990), 1107. 
It is also possible that Yang was commanded to manage the sewage systems of the five cities, given that 
yan 匽 meant toilets: Zhouli zhu shu 周禮注疏 (in Ruan, Shisanjing zhushu), 676 (天官.宮人). 
96 Li, Bureaucracy and the State, 212. The graph 陂 (and bei 波) has so many related meanings, including 
dike, slope, obstruction (dam) and wetland, that it is impossible to say exactly what it means here.  
97 See the Lai pan 逨盤, Nangong Liu ding 南宮柳鼎 (JC2805), Tong gui 同簋 (JC4271), Mian gui 免簋 
(JC4240) and Mian fu 免簠 (JC4626) in Ibid., 206–11. 
98 At least 35% of positions in appointment inscriptions were filled by men whose fathers or grandfathers 
had occupied similar positions: Li, “Succession and Promotion.”  Li argues that the 50% of appointees 
who do not mention their relatives in their inscriptions are new, non-hereditary, appointments. However, 
we cannot assume that the king’s appointment would necessarily mention the previous service of the 
appointee’s father or grandfather. In any case, their ability to be appointed to office was based on their 
aristocratic lineage.      
99  Max Weber called the ancient Chinese political system “prebendal feudalism,” Max Weber, The 
Religion of China: Confucianism and Taoism (New York: Free Press, 1968), 36. Weber's conclusions were 
based on passages from translations of early Chinese works such as: James Legge, The Sacred Books of 
China: The Li Ki (Oxford: Clarendon press, 1879), 115. David Keightley called this “bureaucratic 
feudalism” while Léon Vandermeersch agreed that such “prebends” were the economic basis of the Zhou 
feudal system: Keightley, “Public Work in Ancient China,” 154, 208; Vandermeersch, Wangdao vol. 2, 
195–210. Keightley cites the term yong shi 用事 “use for service” on the Da Ke ding 大克鼎 as evidence 
that land grants were remuneration for service. Neither scholar was aware of the significant differences 




                                                          
recording the appointments of officials to new posts rarely include land grants. The few 
examples of the Zhou king transferring land from one person to another may represent attempts 
by the king to keep land granted to officials from becoming hereditary property, but examples are 
too few to generalize.100  
Officials were drawn from the regional landed aristocracy and do not seem to have been 
dependent on the court for their income. Gifts given to new officials in appointment inscriptions 
are often objects like clothing or chariot decorations, which are largely of symbolic value. Some 
granted real wealth, like cowries or raw bronze ingots, 101  but more often the king gave 
appointees objects that they could display to show that they had been honored by the king. 
The state was responsible for trying and punishing criminals, as well as mediating 
disputes. Some officials had to deal with these affairs as part of their jobs, but there does not 
seem to have been a code of law or officials who dealt exclusively with legal or judiciary 
matters.102 It was possible to bring a complaint/suit against someone, and officials adjudicated in 
such cases.103 Petitions could also be made directly to the king, presumably only by people of 
100 For examples of the Zhou king transferring land from one person to another, see Li, Landscape and 
Power, 133; Li Feng, “Literacy and the Social Contexts of Writing in the Western Zhou,” in Writing and 
Literacy in Early China, ed. Li Feng and Branner (Seattle: University of Washington Press, 2011), 280; 
Li, Bureaucracy and the State, 176. In the latter case, the previous owner of the land had the same lineage 
name as the recipient, and it is possible that this was a transfer of land from one family member who had 
finished serving the court, to another who was beginning service.  
101 Li Yung-Ti, “On the Function of Cowries in Shang and Western Zhou China,” Journal of East Asian 
Archaeology 5, no. 1 (2003): 1–26, argues convincingly against interpreting cowries in this period as 
money. By “real wealth” I mean the type of good that could be used to pay one’s troops and exchange for 
other goods, such as cowries, cattle and bronze. Although a lord would greatly value a pair of knee pads 
granted by the king, it is unlikely that his guards would accept them as payment for their service. In 
anthropological language, the former is alienable wealth, the latter inalienable. Political power requires 
considerable alienable wealth, but inalienable wealth plays an important role in the contest for status.    
102 See, for example, the “Kang gao,” the Xiao Yu ding 小盂鼎 inscription, and discussions of the si kou 
司寇 in Li, Bureaucracy and the State, 74–75; Skosey, “The Legal System,” 176–78, 309–10. 
103 Legal proceedings from the period are referred to with terms like fa 罰 (fine), song 訟 (to bring a 
complaint against, file a suit, sue, etc.), yi 義 (according to regulations or customs) and xun 訊 
(adjudicate). Laura Skosey, “The Legal System," 310, 315, 316, 325, 350; Skosey's translation of 從(縱)
獄 as “lawsuit” (p. 361) is overly legalistic for a phrase that probably means  “do not arbitrarily impose 
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high rank, which is further evidence of the lack of a formal legal system.104 Laura Skosey links 
the regulation of crime with that of land transactions in order to argue for a coherent Western 
Zhou legal apparatus, but the two do not seem to have been related. Land transactions could be 
mediated (or perhaps simply witnessed) by groups of men of status rather than by officials.105  
As for the internal workings of the state, it seems to have been based more on interaction 
between people who knew each other, in contrast to the Qin state five centuries later, in which 
written law played a central part in administration. Writing was commonly used by Western 
Zhou officials, but our only knowledge of it comes from documents of perishable materials that 
were later case onto bronze vessels. 106  There is no evidence in bronze inscriptions of the 
existence of written laws.107 Many of the laws of the Warring States and Qin were essentially 
written to inform officials of their responsibilities. There are records of officials posting edicts 
and laws in public, but it is clear from the content of Qin and Han legal statutes that they were 
intended for internal use. Thus the development of the legal system in Eastern Zhou states 
probably began with texts written to provide guidance on points of administration. Several 
Western Zhou texts emphasize the proper uses of punishments, and it seems possible that the 
earliest written “legal” texts in China were devoted to specifying appropriate punishments for 
fines and penalties”: Ma Chengyuan 馬承源, ed., Shang Zhou qingtong qi mingwen xuan 上周青銅器銘
文選 (Beijing: Wenwu, 1986) vol. 3 p. 264, 313.  
104 Skosey, “The Legal System,” 422. 
105 E.g., the Qiu wei he 裘衛盉 (JC 9456), Ibid., 323–26. 
106 Li, “Literacy and the Social Contexts of Writing.” 
107 The phrase “bu dian 不典,” used once in the “Kang gao 康誥” chapter of the Shang shu 尚書, is often 
cited as evidence of legal codes (e.g., Skosey, “The Legal System,” 159). The original meaning of dian 
was probably written documents and its later meaning of “standard” is related to the fact that it originally 
referred to written texts used in royal rituals and, later, administration. It would thus be quite acceptable to 
read “bu dian” as “contrary to the (written) standards.” However, dian is not used this way in any other 
contemporary text, so this seems to be a later reading. Moreover, although the “Kang gao” is often 
considered an authentic early Western Zhou text, it may have been edited or even composed in the Spring 
and Autumn period: Kern, “Bronze Inscriptions.” Gu Jiegang 顧頡剛 and Liu Qiyu 劉起釪, Shangshu 
xiaoshi yilun 尚書校釋譯論 (Beijing: Zhonghua, 2005), 1320.  
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specific crimes, somewhat like the Warring States text “Lü xing” 呂刑.108    
We know virtually nothing about how the state funded itself. Given that both Shang and 
Eastern Zhou kings received tribute from smaller polities, it seems almost certain that the 
Western Zhou court also received some kind of tribute. However, there are no contemporary 
records of it.109 Given that our sources for the Western Zhou were written by elites and mainly 
concern the relationship between the Zhou rulers and other aristocrats and polities, the absence 
of references to tribute suggests that it was not of great importance at the time.   
Shang kings received grain, livestock, wild animals (such as deer, elephants, monkeys 
and tigers), handicrafts, wealth items (cowries, metal, elephant tusks, jade, etc.) and humans as 
tribute.110 In the Eastern Zhou it seems to have been common for Zhou states to pay tribute to the 
Zhou king and for smaller states to pay tribute to larger ones like Jin and Chu,111 and people 
believed that the Western Zhou and earlier states also had a tribute system.112 Unlike the Shang 
system, in which tribute payments were sometimes of real value (such as several hundred sheep), 
108 On the dating of which, I agree with Creel, Origins of Statecraft, 463. Gu and Liu, Shangshu xiaoshi 
yilun, 2083-92, argue implausibly that the text was indeed written by the Spring and Autumn king of Lü, 
but it is quite possible that the text incorporates material older than the Warring States. Penal regulations 
were cast in metal by at least two Spring and Autumn period states: Chunqiu Zuo zhuan zhu, 1274, 1504 
(Zhao 6 and 29); Legge, Ch’un Ts’ew, 609, 732.  
109 It was common for men being appointed to office to present the king with an object of value, such as a 
jade, but nothing valuable enough that it constituted an economic aid in administering his realm. 
Although sometimes cites as evidence of tribute, the term xian 獻 in the Liunian Diaosheng gui 六年琱生
簋 does not indicate tribute. Creel, The Origins of Statecraft, 158-59; Guo Moruo 郭沫若, Liang Zhou 
jinwen ci daxi 兩周金文辭大系 (Tokyo: Bunkyūdō shoten, 1932), Vol 1.142–43, 2.133; Ma, Shang Zhou 
qingtong qi mingwen xuan, vol. 3, 209.  
110 Wang Yuxin 王宇信 and Yang Shengnan 楊升南, eds., Jiaguxue yibai nian 甲骨學一百年 (Beijing: 
Shehui kexue wenxian, 1999), 516–21; Hung-Hsiang Chou, “Fu-X Ladies of the Shang Dynasty,” 
Monumenta Serica 29 (1970 1971): 361–65. 
111 Chunqiu Zuo zhuan zhu, 142, 312, 339, 669, 1145, 1160, 1506, 1678; James Legge, The Chinese 
Classics V. The Ch’un Ts’ew with the Tso Chuen (Hong Kong: Hong Kong University Press, 1960), 64, 
146, 158, 293, 541, 549, 734, 832.   
112 Chunqiu Zuo zhuan zhu, 1358; Legge, Ch’un Ts’ew, 652; Shangshu zhengyi 尚書正義 (in Ruan, 




                                                          
the discussions of tribute among Eastern Zhou states centers around whom gave tribute to whom, 
and whether it was delivered each year, rather than what it consisted of, which shows that the 
submission of local products to the king was a ritual gesture of subservience to Zhou authority 
rather than a transfer of real wealth.113 For example, the Zuo zhuan records that the tribute due to 
the Zhou court from the mighty state of Chu was some kind of reed, used either to wrap 
sacrificial offerings or to filter wine.114 
 Given that our sources portray the Zhou ruler as giving more than receiving, it seems 
likely that the state’s income came from the landholdings of the royal house, and that giving 
valuables and land to his subordinates was necessary for the Zhou ruler to maintain and 
demonstrate his paramount ritual and social position.115 However, this is speculation: it is quite 
possible that there were whole fields of economic activity that are simply not mentioned in our 
sources. In any case, the situation of a relatively strong ruler who receives no income from his 
subordinates and relies on his own landholdings to run the state is not uncommon in human 
history. For example, the power of the Russian crown was based on its extensive holdings in land 
and serfs, which eliminated the need to tax other nobles. 116 Tokugawa Japan was similar.117 
113 David Keightley argues that this was also the case for the Shang: David N. Keightley, “The Shang: 
China’s First Historical Dynasty,” in The Cambridge History of Ancient China: From the Origins of 
Civilization to 221 B.C., ed. Michael Loewe and Edward L. Shaughnessy (Cambridge: Cambridge 
University Press, 1999), 281–82. 
114 Chunqiu Zuo zhuan zhu, 290. 
115 Both of these articles examine the issue of giving in the Western Zhou: Constance A. Cook, “Wealth 
and the Western Zhou,” Bulletin of the School of Oriental and African Studies 60, no. 2 (1997): esp. 284–
86; Eugene Cooper, “The Potlatch in Ancient China: Parallels in the Sociopolitical Structure of the 
Ancient Chinese and the American Indians of the Northwest Coast,” History of Religions 22, no. 2 
(1982): 103–28. These works are based on the insights of Marcel Mauss.  
116 By 1857, 45% of the serfs in the core regions of the Russian empire were owned by the crown itself, 
see Dominic Lieven, Empire: The Russian Empire and Its Rivals (New Haven: Yale University Press, 
2001), 265. 
117 Andrew Gordon, A Modern History of Japan from Modern Times to the Present (Oxford: Oxford 
University Press, 2003), 13. 
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There are also polities in which leaders maintained their power by distributing wealth.118 
ii) Social Structure, Land Ownership and the Status of Commoners 
We know virtually nothing about the common people of the Western Zhou. Our main evidence 
comes from bronze inscriptions recording the names of the categories of people granted to newly 
established rulers or officials. People referred to as li 鬲 and shuren 庶人 (lit. the “many people”) 
in Zhou texts were probably the main agricultural labor force. There are records of hundreds of li 
and over 1000 shu ren being given along with land as a part of the estates granted to new 
officials. Another category of people that could be granted to followers was chen 臣 (and “little 
chen” xiaochen 小臣), which seem to have been a kind of low-ranked official/high ranked 
servant without fixed duties.119  
Given the ability of the king to grant people to his lords, it seems possible that the 
farmers were attached to specific landed estates and were essentially serfs. However, when Qin 
later granted entire towns or regions to its followers, it entailed little more than the right to 
collect revenue from a specific area, and did not imply that the farmers in the area were the 
property of the person to which the products of their surplus labor had been awarded. Given that 
Zhou commoners are often assumed to have been somehow integrated into the lineage structure 
of Zhou aristocratic society, the question of the social status and organization of li and shu ren is 
an important one, though it may never be answered.  
118  Marshall D. Sahlins, “Poor Man, Rich Man, Big-Man, Chief: Political Types in Melanesia and 
Polynesia,” Comparative Studies in Society and History 5, no. 3 (1963): 296; Cook, “Wealth and the 
Western Zhou,” esp. 284–86; Cooper, “The Potlatch in Ancient China: Parallels in the Sociopolitical 
Structure of the Ancient Chinese and the American Indians of the Northwest Coast.”  
119 Keightley, “Public Work in Ancient China,” 155–78. Vandermeersch, Wangdao, 1980, 33–45, 115., 
argues that the Shang chen 臣 and xiaochen 小臣 were roughly equivalent to Western Zhou dafu 大夫
and shi 士, respectively, and notes that the xiaochen given to Ke in the inscription of the Da Ke ding are 
listed with the musicians, suggesting that their status in the Western Zhou was not very high, but they 
were not peasants.  
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Several inscriptions mention the king awarding settlements (yi 邑) and fields (tian 田) to 
his supporters.120 The latter are presumably land grants, while the former were villages or towns. 
We have no way of knowing whether the person awarded these towns was given complete 
authority over them, or was simply given the right to receive labor service or tax from them. I 
would presume the former, because the king did not have any other mechanism of control over 
them. The Zhou did not have multiple levels of administrative hierarchy, such as the counties 
later created by Eastern Zhou states, so the settlements were the main units of the polity. Rather 
than a territorial conception of the state, or a division into bureaucratic subdivisions, the Zhou 
realm was controlled through these towns. 
The “Seventh Month” Ode (“Qi yue” 七月 154), which dates to the Spring and Autumn 
period, has played a large role in shaping the way later scholars perceive Zhou society.121 It 
depicts a harmonious relationship of rulers and ruled, suggesting that estates or manors in which 
commoners lived in close contact with their lords were the basic social unit. However, the fact 
that the daughter in the poem is to marry the son of the lord suggests that, in fact, this does not 
depict commoners, but people with a close connection to the lord. There is no reason to treat this 
poem as a representation of Zhou society; it depicts one type of settlement. This will be 
discussed in Chapter Five. 
Zhou elite society was organized by lineage groups, whose kinship ties were reinforced 
by the centrality of lineage in their religious practice. 122 This was the central organizational 
principle of the Zhou system because it bound widely scattered aristocrats together in often 
120 Li, Bureaucracy and the State, 173–80. 
121 Cho-yun Hsu, Ancient China in Transition: An Analysis of Social Mobility, 722-222 B.C. (Stanford: 
Stanford University Press, 1965), 8–11; Xu Zhongshu 徐中舒, “‘Bin feng’ shuo 《豳風》說,” in Shi jing 
xue luncong 詩經學論叢, ed. Jiang Ji 江磯 (Taibei: Song gao shushe, 1985), 243–78. 
122 Edwin G. Pulleyblank, “Ji 姬 and Jiang 姜: The Role of Exogamous Clans in the Organization of the 
Zhou Polity,” Early China 25 (2000): 1–27. 
170 
 
                                                          
fictional kinship relations. It is often assumed that this type of lineage organization was the basic 
fabric of Zhou society, but we have no evidence that commoners were organized into similar 
lineage systems, and the fact that large groups of commoners were granted by the king to his 
followers seems to suggest that these people were outside of this system. In other words, it is 
possible that the Zhou ruling group, which was organized into lineages that included non-elites, 
ruled over a populace that was not organized into such lineages. 
Elite lineages, most notably the Zhou royal family, were probably the main landowners, 
but we would have no way of knowing if there were independent landowning farmers. Although 
scholars in China traditionally took seriously the passage from several of the Odes stating that 
“all land is the king’s,” this was clearly an idealistic ritual declaration that the king was the king 
of everywhere, not a legal statement. Bronze inscriptions record exchanges of private land 
between people who were wealthy enough to inscribe such exchanges in bronze vessels for the 
purpose of recording the outcomes of land disputes in a permanent format.123  
These inscriptions are our best evidence on land ownership because they delineate field 
boundaries by describing surrounding land.124 For example, one piece of land is described as 
lying between the land of “the people of Han 涵人,” “government people 官人,” “the people of 
Bi 畢人” and “Pang Jiang 姜.”125 Although we cannot be sure exactly what any of these refer 
to, the “people of Han and Bi” probably refer to lineage settlements or something like the single-
surname villages of later times, not to individuals. Another piece of land granted by the king 
123 For example, the mid-Western Zhou Pengsheng gui 倗生簋 (JC 4262) discussed in Li, “Literacy and 
the Social Contexts of Writing,” 284. See also Skosey, 340-45 and the Qiu wei he in Skosey, 323-26. 
124 See Li, Bureaucracy and the State, 156–58. 
125 Li, “Literacy and the Social Contexts of Writing,” 280. 
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bordered on the fields of Shi Sufu 師俗父, which probably refers to the head of the aristocratic 
family or lineage that owned the land.126  
There is no indication of markets in our sources, though that does not mean there were 
none. Nonetheless, a society with little market activity fits with the picture of largely self-
sufficient villages or estates being the basic socioeconomic unit. One group of people often 
mentioned in the texts are the bai gong 百工 or “hundred (i.e., many) craftsmen,” which was 
probably a general term for artisans who produced goods of wood, leather, clay or bronze, and 
may also have done construction and maintenance of buildings, etc. 127  Like the groups of 
commoners mentioned above, these craftsmen were also given as rewards in inscriptions, and 
were probably another part of the manorial economy, being provided with their sustenance from 
the manor in return for the goods they produced.   
In a rare example of Western Zhou economic archaeology, a stone jewelry workshop has 
been excavated in the Zhouyuan.128 It seems to have been attached to the house of a noble 
family, which reinforces the idea that the production of semi-luxury goods was monopolized by 
noble households, who somehow controlled the distribution for their own benefit. However, it is 
impossible to be certain of this connection based on archaeological remains. 
iii) The Appropriation of Surplus Production 
The appropriation of surpluses from primary producers is the economic basis of political power. 
126 Li, Bureaucracy and the State, 136. 
127 Keightley, “Public Work in Ancient China,” 155–78. It has been suggested that these were officials of 
some kind, but the “hundred” suggests large numbers, not an official title, and phrases like “the king’s 
male and female servants and the hundred craftsmen 王臣妾百工” (Li, Bureaucracy and the State, 154) 
also suggest relatively menial status.   
128 Sun Zhouyong, Craft Production in the Western Zhou Dynasty (1046-771BC): A Case Study of a Jue-
Earrings Workshop at the Predynastic Capital Site, Zhouyuan, China (Oxford: Archaeopress, 2008); 
Shaanxi Institute of Archaeology, Zhouyuan 2000 niandu Qijia zhijue zuofang he Licun yizhi kaogu fajue 
baogao (Beijing: Kexue, 2010). 
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In any political system the collection of taxes or labor service is, on the one hand, justified by 
providing people with real benefits (e.g., stability, infrastructure) and, on the other, sustained by a 
legitimating ideological apparatus and the threat of violence. Unfortunately, we have little 
information on how relationships between commoners and rulers were sustained in the Western 
Zhou. 
 Debates on the issue of the Western Zhou political economy have often focused on the 
question of whether or not the jing 井 field system as described by Mencius and the Zhou li ever 
existed. This despite the fact that Mencius did not explicitly claim that the system he described 
had existed in the Zhou, though he did say that the zhu 助 principle upon which it was based was 
used by the Shang, and the Zhou li’s use of the term jing depicts a measure of land, not 
Mencius’s system.129 It is usually called the “well-field” system because jing 井 means “well,” 
but the graph is used for its shape rather than its meaning. The idea is that blocks of land were 
divided into nine sections, eight of which were distributed to individual families, who then 
worked the ninth block together in order to provide for the lord.  
The jing field model is clearly artificial, especially in its equal distribution of land, but 
does contain a core of truth. The poem “The great field(s)” (“Da tian” 大田) mentions “raining 
on our Lord's fields and then on our private plots 雨我公田，遂及我私,” which is generally 
129 Zhouli zhu shu, 711 (地官•小司徒), Mengzi zhushu 孟子注疏 (in Ruan, Shisanjing zhushu), 2702-03 
(滕文公上); James Legge, The Chinese Classics II: The Works of Mencius (Hong Kong: Hong Kong 
University Press, 1960), 244–45; Édouard Biot, Le Tcheou-li ou Rites des Tcheou (Paris: Imprimerie 
Nationale, 1851), 226. The first person to claim that it was the Western Zhou system, and explain how it 
supposedly worked, seems to have been Ban Gu班固, Han shu 漢書 (Beijing: Zhonghua, 1962), 1119–
20; Nancy Lee Swann, Food & Money in Ancient China: The Earliest Economic History of China to A.D. 
25 (New York: Octagon Books, 1974), 116–20. Regardless of its relationship with the actual Zhou 
system, this system was an important political ideal throughout Chinese history because it was understood 
as the political system of the ancient sage kings: Joseph R. Levenson, “Ill Wind in the Well-field: The 
Erosion of the Confucian Ground of Controversy,” in The Confucian Persuasion., ed. Arthur F. Wright, 
(Stanford: Stanford University Press, 1960), 268–87. 
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understood as referring to farmers having their own private plots of land and working on the 
“lord’s fields” as a form of labor service.130 This interpretation is justified by Eastern Zhou texts, 
discussed in the next chapter, in which classicist scholars (Ru 儒) criticize the beginnings of 
taxation in kind, and defend the tradition of labor service. 
Three odes contain the passage “...wife and children carry food to the south-lying acres; 
the field inspector comes, and is glad 婦子，饁彼南畝，田畯至喜.” 131  This is the only 
reference in early texts to a tian jun 田畯, a person in charge of fields, though several others 
mention nongfu 農夫, which usually means “farmer” but in some cases may have also referred to 
a manager of farming. 132 Commentators on this passage agree that they were some kind of 
overseer of farm laborers. The most obvious explanation is that unlike direct taxation in which 
the lord takes a percentage of the farmer’s own crop, farmers working on the lord’s land had no 
incentive to work hard, and were therefore supervised.   
The term che 徹, used in Odes 250 and 259 has been interpreted as a form of taxation.133 
However, it more likely refers to the establishment of fields and managing or calculating the 
grain they will produce, which is essential for organizing labor service or taxation, but is not 
itself a form of taxation.134  
130 Ode 212. Mao shi zhengyi, 477, Arthur Waley, The Book of Songs: The Ancient Chinese Classic of 
Poetry (New York: Grove Press, 1996), 171. Waley’s “Lord's fields” is much better than Legge and 
Karlgren's “public field” which, somewhat anachronistically, implies that there was “public” space in 
Zhou China.  
131 Odes 211 “Fu tian” 甫田, 212 “Da tian 大田” and 154 “Qi  yue” 七月; Mao shi zhengyi, 389, 475, 
477. 
132 The Erya and Shuowen define 畯 as 農夫, which Zheng Xuan’s commentary on the “Yi xi” Ode and 
Sun Yan’s 孫炎 (3rd century AD) commentary on the Erya both explain it as being an official title: Mao 
shi zhengyi, 591, 2582. Like related graphs jun 俊 and jun 駿, the 畯 graph in bronze inscriptions means 
something like “long” or “great,” which probably relates to the meaning of superior, overseer, etc. See 
Fang Shuxin 方述鑫, ed., Jiagu jinwen zidian 甲骨金文字典 (Chengdu: Ba Shu, 1993), 1064. 
133 Mao shi zhengyi, 543, 566, 2503; Karlgren, Glosses on the Book of Odes, 79. 
134 The Shi Qiang pan’s 史墻盤 inscription includes the phrase “che the Zhou state,” which supports 
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Another important issue is the production of textiles as tax. The “Seventh Month” (Ode 
154) describes young women spinning and weaving silk for the lower garment of the prince, and 
hunting racoon dogs and foxes to make furs for the prince(s).135 The same also mentions the 
distribution of clothes to commoners.136 The passage shows that at least some women produced 
clothes for their lords, and may well indicate the later practice of men paying tax in grain and 
women having to pay in cloth.  
Because it is often difficult to imagine different forms of political economy, it is 
worthwhile to briefly consider the various ways in which surplus production was appropriated in 
other early civilizations.137 The Inca state supported itself on the labor service of its subjects, 
without direct taxation. The people worked all the land, which was divided into land whose crops 
went to the state and that which they kept; they were also required to provide military and corvée 
labor.138 This is very similar to the Western Zhou system. The Aztec people did corvée labor and 
worked designated plots of land, whose crops went to the upper classes, while the Yoruba elite 
received much of their income from the workers on their own estates, and from market taxes and 
tolls on transported food.  
The relatively well understood Egyptian and Mesopotamian cases help us understand 
how emerging elites convinced people to voluntarily contribute labor or goods. In the earlier 
Mao’s gloss of che as zhi 治 “to regulate, put in order.” In oracle bone inscriptions the graph was written 
with a li vessel and a hand ( ), which has been interpreted as meaning “to lay out eating vessels in 
order,” which was probably extended to include any kind of laying out and putting in order; it was only 
later confounded with the separate graph che 徹 “to pass through.” He Linyi 何琳儀, Zhanguo guwen 
zidian: Zhanguo wenzi shengxi 戰國古文字典: 戰國文字聲系 (Beijing: Zhonghua, 1998), 932; Fang 
Shuxin 方述鑫, Jiagu jinwen zidian, 251.  
135 Commentators differ on the meaning of yu he 于貉, but the passage is clearly about providing the 
lord’s son with furs: Mao shi zhengyi, 390–91. 
136 Ibid., 389. Mao’s commentary explains the cryptic phrase “shou yi 授衣” as “the women’s work is 
completed and they can distribute the winter clothing 婦功成，可以授冬衣矣.” 
137 Unless otherwise indicated these paragraphs based on Trigger, Understanding Early Civilizations, 
375–94. 
138 Gordon F. McEwen, The Incas: New Perspectives (Santa Barbara: ABC CLIO, 2006), 87–92. 
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periods of history the accumulation of resources was concentrated in royal tombs or temples, 
which suggests that taxation originated as some kind of contribution to the maintenance or 
functioning of a religious site.139 In Mesopotamia this began as labor service, but evolved into a 
system where the ruler took percentages of crop yields and livestock and still had to do military 
or public work service.140 Later on, Egypt and Mesopotamia developed relatively intensive forms 
of appropriation associated with institutional or private ownership of land, such as sharecropping 
and renting land to landless laborers. This transition makes clear that expropriation using market 
forces is more effective for the ruling classes than more direct forms of appropriation: rather than 
asking landowning farmers to contribute some of their labor, those without their own land are 
forced to accept the conditions decided by landowners.141  
 Our picture of the Western Zhou as a system in which the farm tax was collected as labor 
service and women provided textiles is quite similar to the Inca system, and has parallels with 
others. The Yoruba system, in which much of the taxation occurred on the estates of elites and 
did not enter the broader economy is also similar. Like the Western Zhou, the Inca and early 
Mesopotamians also had some land that was worked for the ruler or temple, while the rest of the 
land belonged to the commoners and was not subject to taxation.   
Economic inequality probably arose in these cases when some people were convinced to 
regularly work the land of someone else (perhaps the latter was taking care of the temple, or 
defending the settlement). The expansion of this system allowed for increasing social 
139 Mario Liverani, Uruk: The First City (London: Equinox, 2006), 20–25; Toby A.H. Wilkinson, Early 
Dynastic Egypt (London: Routledge, 1998), 98–103. Taxes continued to be presented as temple offerings 
in the Assyrian Empire: Marc Van De Mieroop, A History of the Ancient Near East, ca. 3000-323 BC, 2nd 
ed. (Malden: Blackwell, 2007), 260. 
140 Tonia Sharlach, Provincial Taxation and the Ur III State (Brill, 2004), 164–71. 
141 It also indicates a separation of agricultural workers from the means of production that has some 
similarities to the extraction method at the heart of capitalism: Karl Marx, Capital: A Critique of Political 
Economy, Vol. 1 (London: Lawrence and Wishart, 1959).  
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stratification. The next step beyond this was eliminating the distinction between the lord’s and 
private land and extending taxation to all land, while putting the labor service to other use in the 
form of corvée (a.k.a. statute) labor. Taxation is a more efficient mode of extraction than labor 
service because it takes advantage of farmers’ incentives to work harder on their own land. The 
transition from labor service to taxation certainly occurred in the Eastern Zhou period, but may 
well have begun earlier.   
iv) Conclusion 
The decentralized structure of the Western Zhou state kept it in power for two hundred and 
seventy-four years, and the ritual lineage system that bound its aristocracy together continued to 
do so for centuries afterward. The continued allegiance to the Zhou political ideology by the 
states of the Spring and Autumn period allowed Zhou cultural hegemony to expand and deepen 
even as Zhou states became major rivals.142 Given that the Zhou culture was hierarchical and 
agricultural, its expanding hegemony was a major factor in the creation of the cultural and 
political region that came to be China, whose main environmental legacy is the spread of 
intensive agriculture across the subcontinent. The Zhou maintained political stability for almost 
three centuries, and by ensuring the relatively peaceful hegemony of the Zhou order across much 
of the Yellow River valley it facilitated the expansion of agricultural society. 
 As noted in the first half of this chapter, the Western Zhou saw a large expansion in 
agriculture. Nonetheless, the Odes make clear that the region was still home to abundant wild 
plants and animals, which people employed in their daily lives and in their poems. The full 
conquest of the Guanzhong occurred in the subsequent Eastern Zhou period, when people 
142  Lothar von Falkenhausen, “The Waning of the Bronze Age: Material Culture and Social 
Developments, 770–481 B.C.,” in The Cambridge History of Ancient China: From the Origins of 
Civilization to 221 B.C., ed. Michael Loewe and Edward Shaughnessy (Cambridge: Cambridge 
University Press, 1999), 450–544; Li, Landscape and Power, 285–96. 
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occupied the middle of the plain and the centralized Qin state established its control over most of 
the people and land in the region.  
The Western Zhou state’s influence on the environment probably had more to do with its 
role in the spread of agrarian civilization than in its extractive capacities. There is little evidence 
that the Zhou court collected taxes or tribute from other lineages but it did award land and goods 
for meritorious services. The Zhou ruler gave wealth and land to his subordinates in order to 
maintain and demonstrate his paramount social position, a system that has more in common with 
less complex forms of political organization than it does with centralized bureaucratic states. The 
establishment of a system in which the center took resources from its subordinates rather than 
giving them gifts, was central to the subsequent formation of centralized states, which had 
salaried officials collecting taxes for the state instead of economically independent allies who 
had to be handsomely rewarded for service.  
Given the focus on state-strengthening in the following chapters, it is important to 
emphasize that the Zhou state was not powerful enough to actually dictate how land was used, 
and seems to have only had direct control over land use only within its own landholdings. The 
Zhou political order was an alliance of economically independent states, and the central ruler had 
no control over how land and labor were used within the domains of its subordinates. It was the 
development of new administrative techniques in the subsequent Eastern Zhou period that gave 
the state direct control over the land and labor of its subjects. It was the formation of centralized 
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The building of an effective military machine imposed a heavy burden on the population 
involved: taxes, conscription, requisitions, and more. The very act of building it – when it 
worked - produced arrangements which could deliver resources to the government for other 
purposes. (Thus almost all the major European taxes began as “extraordinary levies” 
earmarked for particular wars, and became routine sources of government revenue.) It 
produced the means of enforcing the government's will over stiff resistance: the army. It 
tended, indeed, to promote territorial consolidation, centralization, differentiation of the 
instruments of government and monopolization of the means of coercion, all the 
fundamental state-making processes. War made the state and the state made war. 
  
 
        Charles Tilly 1 
 
 
China’s first centralized bureaucratic states formed in the Eastern Zhou period (771-221), 
which was characterized by near constant warfare. The dozens of small states that existed at the 
beginning of the period were mostly swallowed up by larger states and by the Warring States 
period (481-221) a handful of powerful states remained, forming an international system 
remarkably similar to that of early modern Europe.2 The increasing scale and duration of warfare 
drove states to improve their ability to extract resources and labor from their populations, which 
gradually led to the formation of bureaucracies, making states considerably more stable and more 
powerful than they had previously been and permanently transforming the relationship between 
1 Charles Tilly and Gabriel Ardant, eds., The Formation of National States in Western Europe (Princeton: 
Princeton University Press, 1975), 42. 
2 Victoria Tin-bor Hui, War and State Formation in Ancient China and Early Modern Europe (Cambridge: 
Cambridge University Press, 2005). 
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humanity and the rest of the biosphere. For the first time states had direct influence over large 
swathes of land and millions of people, which made them a major influence in the ecology of the 
region.3 
The reason for including a history of the Eastern Zhou period in an environmental history 
of the Guanzhong is that the history of the Qin state was inseparable from that of the other Zhou 
states, and in many ways it was unremarkable. Many of the processes that occurred in Qin were 
those affecting all the states of the Eastern Zhou world. But before the fourth century we have 
very little information on Qin, so most of what we know comes from other Zhou states. Most 
importantly the forces that led to the socioeconomic and political changes that occurred in Qin 
cannot be understood without understanding the broader context. Therefore, this chapter will 
discuss the political and economic history of the Eastern Zhou world.  
The Eastern Zhou period, and particularly the Warring States, was a period of great 
change in many respects. Commerce expanded enormously.4 There is evidence of small scale 
trade in the Spring and Autumn period, but in the Warring States period the market became a 
factor in many people’s lives. The extent of commercial activity is rarely reported directly, but its 
extent can be gauged from the reports of fabulously wealthy merchants.5 They dealt in primary 
3 This was not unique to East Asia. There was a general trend across Eurasia towards larger and more 
powerful political units, as exemplified by the Achaemenid (sixth-fourth centuries), Mauryan (founded c. 
322) and Parthian (founded c. 247) Empires, and by Alexander’s (d. 323) conquests. Given the presence 
of Central Asian trade goods in East Asia, and the highly mobile nomadic pastoralists to the north, it 
seems unlikely that East and Central Asia did not know something about one another. Jessica Rawson, 
“Carnelian Beads, Animal Figures and Exotic Vessels: Traces of Contact between the Chinese States and 
Inner Asia, Ca. 1000-650,” in Bridging Eurasia: Archäologie in China, vol. 1 (Mainz: von Zabern, 2010), 
1–42. 
4 Cho-yun Hsu, Ancient China in Transition: An Analysis of Social Mobility, 722-222 B.C. (Stanford: 
Stanford University Press, 1965), 107–39; Wu Hung, “The Art and Architecture of the Warring States 
Period,” in The Cambridge History of Ancient China: From the Origins of Civilization to 221 B.C., ed. 
Michael Loewe and Edward Shaughnessy (Cambridge: Cambridge University Press, 1999), 654, 681. 
5 Most famously Lü Buwei 呂不韋: John Knoblock and Jeffrey Riegel, The Annals of Lü Buwei: A 
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agricultural products like grain, timber, bamboo, fruit and livestock, secondary products made 
like pickled food, liquor, textiles and hides, as well as manufactures like metal tools or lacquer 
vessels.6 The fact that merchants were making fortunes buying agricultural commodities and 
selling a variety of processed goods makes clear that this was neither just commerce in luxuries 
for elites nor occasional agricultural exchange, but was commerce on a massive scale. Probably 
related to the increased level of commercial production, this period also saw important 
technological innovations in craft production, such as new kilns for pottery, spinning wheels for 
making thread, and improved looms for making fabric. 7  These improvements presumably 
reduced the cost of some commodities and made them more widely accessible.  
Despite improved ceramics and textiles, and access to markets, it is difficult to find 
evidence that Eastern Zhou farmers farmed any differently than their Neolithic ancestors.8 In 
particular, agricultural technology had not changed much since the late Neolithic. Farmers still 
used tools made of stone, bone and wood. It should be emphasized, however, that archaeologists 
have not actually excavated any Eastern Zhou villages, so we know little about rural society. 
Moreover, tools tell us very little about agricultural practices, which were probably changing all 
the time. Arguments for agricultural change in this period have generally been based on scholars 
Complete Translation and Study (Stanford: Stanford University Press, 2000), 3–9. 
6 Sima Qian’s 司馬遷 chapter on “Commerce and trade” huo zhi 貨殖 demonstrates the commercial 
nature of late Warring States-Early Han society: Sima Qian, Shi ji 史記 (Beijing: Zhonghua, 1959), 
129.3253–84; Burton Watson, Records of the Grand Historian: Han Dynasty Vol. 2 (Hong Kong: 
Renditions-Columbia University Press, 1993), 433–54. 
7 Rose Kerr and Nigel Wood, Science and Civilisation in China 5.12: Ceramic Technology (Cambridge: 
Cambridge University Press, 2004), 302; Dieter Kuhn, Science and Civilisation in China 5.9; Textile 
Technology: Spinning and Reeling (Cambridge: Cambridge University Press, 1988), 3–4, 159–60. 
8 For example, their houses were not much different from Neolithic ones: Shanxi Institute of Archaeology, 
Houma zhutong yizhi 侯馬鑄銅遺址 (Beijing: Wenwu, 1993), 43–55; Lothar von Falkenhausen, “The 
Waning of the Bronze Age: Material Culture and Social Developments, 770–481 B.C.,” in The 
Cambridge History of Ancient China: From the Origins of Civilization to 221 B.C., ed. Michael Loewe 
and Edward Shaughnessy (Cambridge: Cambridge University Press, 1999), 455. 
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taking the date of the first textual reference to some technology or practice as the date of its 
origin, which is unacceptable given the paucity of textual evidence for agriculture.9 Iron became 
increasingly common in the Warring States period, but it does not seem that metal tools were 
widely used by commoners before the Han.10 On the other hand, Qin laws refer to metal tools 
used by people working for the state, so it is possible that Qin did make metal tools available in 
the late Warring States period. 11  One thing that did change is that wheat became a more 
important crop.12 
Although records are not entirely consistent, the Eastern Zhou climate seems to have 
gradually become drier over time. The paleosols (ancient soils) that characterize the mid-
Holocene sediments of the Guanzhong begin to turn into weak paleosols around 1150 BC, in an 
event that was probably a rather abrupt drying of the climate.13 This drying trend continued, and 
eventually weak paleosol turned into loess because there was no longer enough precipitation for 
the formation of soil. One well-dated profile shows the final transition to loess occurring in the 
9 Francesca Bray, Science and Civilisation in China 6.2: Agriculture, ed. Joseph Needham (Cambridge: 
Cambridge University Press, 1984), 162. 
10 Donald B. Wagner, Science and Civilisation in China 5.11: Ferrous Metallurgy (Cambridge: Cambridge 
University Press, 2008), 115–28. 
11 A.F.P. Hulsewé, Remnants of Chʾin Law: An Annotated Translation of the Chʾin Legal and 
Administrative Rules of the 3rd Century B.C. Discovered in Yün-Meng Prefecture, Hu-Pei Province, in 
1975 (Leiden: Brill, 1985), 27, 48. 
12 Wang Yong 王勇, Dong Zhou Qin Han Guanzhong nongye bianqian yanjiu 東周秦漢關中農業變遷研
究 (Changsha: Yuelu shushe, 2004), 176–78. 
13 Chun Chang Huang, Jiangli Pang, and Pinghua Li, “Abruptly Increased Climatic Aridity and Its Social 
Impact on the Loess Plateau of China at 3100 B.P.,” Journal of Arid Environments 52, no. 1 (2002): 87–
99; Chun Chang Huang et al., “Climatic Aridity and the Relocations of the Zhou Culture in the Southern 
Loess Plateau of China,” Climate Change 61 (2003): 361–78; Chun Chang Huang et al., “Charcoal 
Records of Fire History in the Holocene Loess–soil Sequences over the Southern Loess Plateau of 
China,” Palaeogeography, Palaeoclimatology, Palaeoecology 239 (2006): 31; Chun Chang Huang et al., 
“Extraordinary Floods of 4100−4000a BP Recorded at the Late Neolithic Ruins in the Jinghe River 
Gorges, Middle Reach of the Yellow River, China,” Palaeogeography, Palaeoclimatology, Palaeoecology 
289 (2010): 6. 
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Warring States period.14 Another shows the transition from loess to a wetter climate occurring 
around the same time.15 This period is not well understood because climate scientists are mainly 
interested in major changes, which did not occur in the Eastern Zhou, but overall the period is 
characterized by a continuation of the gradual drying trend that began over 1,000 years earlier. 
This chapter is mainly concerned with the changing relationship between human society 
and the environment. There does not seem to have been any significant climatic change or other 
natural change that greatly affected human society in this period. The main environmental event 
was a great increase in the ability of human societies to transform the environment.  
 This chapter has two main parts. The first considers the state-strengthening reforms of the 
rival states during the warfare of the Eastern Zhou period, while the second considers agriculture 
in the period. The first section reviews the history of political change in the Eastern Zhou period. 
This is followed by a discussion of the relationship between warfare and social change. The 
following sections consider the extension of state control over more land and people, beginning 
with taxation and concluding with state control over non-agricultural resources. The agriculture 
section begins with the “seventh month” Ode, which contains a wealth of detail on rural life in 
the Spring and Autumn period. It goes on to discuss agricultural change in the Warring States 
period, especially the spread of metal tools and the question of when the ox-drawn plough was 
first used in China.  
14 Chun Chang Huang et al., “Holocene Dust Accumulation and the Formation of Polycyclic Cinnamon 
Soils (luvisols) in the Chinese Loess Plateau,” Earth Surface Processes and Landforms 28, no. 12 (2003): 
1262. 
15 Hui Zhao et al., “A Record of Holocene Climate Change in the Guanzhong Basin, China, Based on 
Optical Dating of a Loess-Palaeosol Sequence,” The Holocene 17, no. 7 (2007): 1015–22. 
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A) Eastern Zhou Political Change  
Aristocratic lineages were the dominant social units of elite society in the period, and were also 
the main political organizations; each state was an alliance of lineages. 16  Unlike many 
comparable situations in human history, there were no independent landholding religious 
organizations or deliberative assemblies of the elite (e.g., senate, parliament). The most powerful 
of these lineages rivalled the royal families of their states, and had nothing to gain from an 
increase in the relative power of the central government, so they were the main obstacles to state 
strengthening. 17  There were probably a variety of people who were not members of these 
lineages, such as commoners and non-Zhou peoples. Urban people (lineage members or not) 
often played an important role in politics, supporting rulers they liked, and deposing others.  
Political relationships were embedded in a matrix of kinship and religion. The Zhou 
political elite were connected by their sacrifices to shared ancestors, usually the founders of the 
Western Zhou dynasty, at lineage altars. Political agreements took the form of oaths in which 
animals were killed and participants smeared blood on their lips and swore an oath of alliance.18 
Although religious elements remained prominent in political culture and practice, the subsequent 
development of bureaucracy allowed for the creation of a Ministry of Ceremonial which dealt 
with much of the state’s official rituals. Nonetheless, the duties of many low level officials 
included some rituals.  
16 Léon Vandermeersch, Wangdao; ou, La voie royale: recherches sur l’esprit des institutions de la Chine 
archaïque, 2 vols. (Paris: École française d’Extrême-Orient, 1977). 
17 For evidence that lineages taxed their people independently from the royal courts, see: Yang Bojun 楊
伯峻, Chunqiu Zuo zhuan zhu 春秋左傳注 (Beijing: Zhonghua, 1990), 1235, 1480 (Zhao 3, 26); James 
Legge, The Chinese Classics V. The Ch’un Ts’ew with the Tso Chuen (Hong Kong: Hong Kong University 
Press, 1960), 589, 718. 
18  Susan Weld, “Covenant in Jin’s Walled Cities: The Discoveries at Houma and Wenxian” (PhD 
Dissertation, Harvard University, 1990), 41–84; Mark Edward Lewis, Sanctioned Violence in Early China 
(Albany: State University of New York Press, 1990), 43–50. 
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Map 5.1: The Zhou cultural sphere in the 5th century BCE, whose approximate outer boundaries are represented by the dashed 
line. 19 
The decline of the Zhou court reduced its ability to mediate between conflicting groups or 
impose peace, so that disputes within and between the Zhou states increasingly came to be 
settled by force. Strong states extinguished weak ones. Of the 100+ polities that existed at the 
beginning of the Eastern Zhou period in 771, only a handful remained in the 5th century.20 Just as 
their external growth required swallowing weak states; states could only grow internally by 
19 https://upload.wikimedia.org/wikipedia/commons/c/ca/Chinese_plain_5c._BC-en.svg. Modified. 
20 Mark Edward Lewis, “The City-State in Spring and Autumn China,” in A Comparative Study of Thirty 
City-State Cultures, ed. Mogens Herman Hansen (Copenhagen: Kongelige Danske Videnskabernes 
Selskab, 2000), 359–73; Tan Qixiang 譚其驤, ed., Zhongguo lishi dituji 中國歷史地圖集 (Shanghai: 
Zhonghua dituxue she, 1975), vol. 1 p. 21; Chen Pan 陳槃, Chunqiu dashibiao lieguo jue xing ji cun mie 
biao zhuan yi  春秋大事表列國爵姓及存滅表撰異, 3 vols. (Shanghai: Shanghai guji, 2009). The latter 
work includes 209 “states,” many of which were small polities mentioned briefly in early texts about 
which almost nothing is known. The Zhou world of 771 barely extended south of the Yellow, Huai and 
Han river valleys. 
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eliminating aristocratic landholding families and incorporating their land and people, a process 
that took centuries, but was the key to the growth of royal power.21 This also involved the 
assimilation of non-Zhou peoples, a process that involved considerable violence, though it was 
overall quite gradual.22 The scale and duration of warfare increased throughout the Eastern Zhou 
period, and by the late Warring States period armies could include hundreds of thousands of 
men.23   
In the early Spring and Autumn period the closest rivals of many rulers were their close 
relatives. In order to reduce this threat, they allowed the lineages of ministers to increase in 
strength and monopolize high positions. In several major states (esp. Qi, Lu and Jin) ministerial 
families deposed the ruling houses and took the throne. This threat led rulers to entrust top 
government positions to people who lacked blood connections. This was the rationale for the rise 
of the shi 士 (often translated “knights” or “scholars”) to positions of political power. These were 
men from aristocratic lineages in decline, or from families that had served them, and thus had the 
necessary education and political acumen to hold office.24 They held political office in powerful 
21 This was true of early modern European states, e.g. “The practice of the Russian kings, beginning in the 
15th century, of appropriating the land of aristocrats and either taking direct ownership or granting it to 
loyal subordinates (quite different from land held by fellow aristocrats) gave the Russian crown access to 
vast resources, and was the economic base upon which the Russian empire was founded.” Dominic 
Lieven, Empire: The Russian Empire and Its Rivals (New Haven: Yale University Press, 2001), 240–41.   
22 Lothar von Falkenhausen, Chinese Society in the Age of Confucius (1000-250 BC): The Archaeological 
Evidence (Los Angeles: Cotsen Institute of Archaeology, 2006), 204–88. 
23  Chi Lu Chiang, “The Scale of War in the Warring States Period” (PhD Dissertation, Columbia 
University, 2005); Mark Edward Lewis, “Warring States Political History,” in The Cambridge History of 
Ancient China: From the Origins of Civilization to 221 B.C., ed. Michael Loewe and Edward 
Shaughnessy (Cambridge: Cambridge University Press, 1999), 620–32; Hsu, Ancient China in Transition, 
53–77; Robin D.S. Yates, “Early China,” in War and Society in the Ancient and Medieval Worlds: Asia, 
the Mediterranean, Europe, and Mesoamerica, ed. Kurt A. Raaflaub and Nathan Stewart Rosenstein 
(Washington, D.C.: Center for Hellenic Studies, 1999), 7–45. 
24 Hsu has argued that the rise to prominence of the shi constitutes social mobility, but this is incorrect 
since it was mainly associates of the political elite who had the necessary education. If anything it 
suggests that the same groups of people stayed in power despite the decline in the number of kingdoms. 
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states based on their skills, and were directly accountable to their superiors. They thus played a 
central role in the replacement of aristocratic government with bureaucracy.  
States were understood as the landholdings of the ruling families, not as territorial 
entities. The landholdings of each lineage were scattered, and were divided by non-agricultural 
land and by land held by other noble families. The development of territorial states, in which the 
rulers conceptualized their domains in terms of the space that they administered rather than of 
the populations of farmers that they controlled, was directly related to the development of 
bureaucratic states that controlled large contiguous areas. Even then state control was 
concentrated in population centers and very weak in sparsely populated areas in between. Until 
the invention of modern surveillance and transportation technology in recent centuries, state 
power always ranged from full territorial control in the population centers to vague hegemony in 
less populated areas. 
Neither states nor merchants seem to have been involved in moving large quantities of 
goods over long distances in the Spring and Autumn period; most people’s material lives were 
based on local materials. By the mid-Warring States period most of the farmers of the region paid 
taxes to a few powerful states, and many participated in networks of trade that extended across 
the region, and beyond. The ecology of human civilization had changed dramatically.     
Qin was in a somewhat unique position. Unlike most other Zhou states, which were 
Hsu’s belief that our lack of data on a particular shi indicates that they were commoners is unacceptable 
given the nature of the sources. It should be assumed that they were not commoners unless there is 
evidence that they were. The only evidence that any Warring States shi may have been a commoner is 
Sima Qian’s statement that Shen Buhai was a jian chen 賤臣, which means either “lowly servant/slave” or 
“lowly official.” Sima’s claim is also suspect given that neither he nor his contemporaries favored Shen 
Buhai: Hsu, Ancient China in Transition, 38–51; Herrlee G. Creel, Shen Pu-Hai: A Chinese Political 
Philosopher of the Fourth Century B. C. (Chicago: University of Chicago Press, 1974), 1, 21; Andrew S. 
Meyer, “'The Baseness of Knights Truly Runs Deep 士之賤也, 亦甚矣'”: The Crisis and Negotiation of 
Aristocratic Status in the Warring States” n.d. 
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founded at the same time as the Zhou state in the eleventh century, the Qin royal house was still 
fighting to consolidate its position, and only did so in the seventh century. Qin’s royal house also 
seems to have had no serious internal rival lineages, which contrasted greatly with the powerful 
noble houses of its neighbors. In an interesting parallel with England 2000 years later, Qin’s rise 
to pre-eminence after a long period as a second-rate power was not a sudden development, but 
was based on it having been more centralized than its rivals for several centuries.25 Despite 
periods of internal strife and weak rulers, the Qin royal house was never deposed. Without the 
stability and internal legitimacy of the Qin royal house it is doubtful that it would have been able 
to enact its radical fourth century reforms, copying changes that had occurred much more 
gradually in other Zhou states. These reforms both facilitated Qin’s massive expansion and also 
had to adapt to it, so that Qin’s administration worked both to increase the extraction of resources 
from the areas under its control, but also to maintain control over the new areas it conquered.  
i. Warfare and Sociopolitical Change 
The main reason that warfare is important to the growth of states is that it is expensive. The need 
for new income forces administrators to develop new methods of mobilizing resources and labor, 
with the result that states grow in size and monopolize an increasing share of the surplus 
production produced by society. Beyond this, the massive resources and planning that go into 
wars often result in organizational innovation that is then adopted for administrative 
organization. If it does not destroy the state, poor military performance also tends to weaken the 
status quo and facilitate changes. Most obviously, wars are best fought by groups of armed men 
25 England was considerably weaker militarily and economically than France, Spain and other European 
powers for several centuries before its rise to dominance, but its central government was remarkably 
strong: John Brewer, The Sinews of Power: War, Money, and the English State, 1688-1783 (Cambridge: 
Harvard University Press, 1990), 3–7. 
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in a hierarchical command structure, placing them in an ideal position to impose their will on 
their own people. This is certainly one reason virtually all state-level societies in human history 
have been dominated by men. The intensification of resource-gathering capabilities by those with 
military power is central to the formation of human civilization and thus to the ecological crisis 
in which we now find ourselves.26  
Any kind of political reform harms the interests of some powerful groups, which is why it 
is difficult to reform political systems. But the danger posed to people’s safety and property by 
wars makes them willing to “temporarily” accept the imposition of conditions which they would 
not normally accept, such as increased taxation, surveillance and the abrogation of customary 
limitations of the power of the rulers. This, of course, encourages ambitious rulers to invent 
dangers, or use their own wars of aggression as excuses for the state to declare a state of 
exception to accepted laws and morals, which often becomes the new status quo.27 
The connection between warfare and political reform was obvious to the political elites of 
the Warring States Period, who were constantly thinking of ways to make their state more 
powerful in relation to their enemies. Unlike later European thought, however, there was no idea 
of warfare as a mechanism of social change. This idea was most famously elaborated by Herbert 
Spencer, whose doctrine of Social Darwinism remains enormously influential (often 
unconsciously), and must be dealt with explicitly by anyone discussing the relationship between 
26 I am not arguing that state formation is mainly about warfare, only that there is a clear link between 
warfare and how states increase their size and power. On state formation more generally, see Norman 
Yoffee, Myths of the Archaic State: Evolution of the Earliest Cities, States and Civilizations (Cambridge: 
Cambridge University Press, 2005). 
27  Giorgio Agamben, State of Exception (Chicago: University of Chicago Press, 2005). Although 
Agamben’s focus on states of exception from the laws of Western states does not apply in China, where 
rulers have never been subject to laws, the idea of giving leaders powers outside of established laws or 
customs in times of real or perceived emergency is important for understanding the origins and 
strengthening processes of states. See, for example, his discussion of the Roman principate (p. 67-83).   
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conflict and social change. Here is his theory:     
As carried on throughout the animate world at large, the struggle for existence has 
been an indispensable means to evolution…Similarly with social organisms. We must 
recognize the truth that the struggles for existence between societies have been instrumental 
to their evolution. Neither the consolidation and re-consolidation of small groups into large 
ones; nor the organization of such compound and doubly compound groups; nor the 
concomitant developments of those aids to a higher life which civilization has brought; 
would have been possible without inter-tribal and inter-national conflicts. Social cooperation 
is initiated by joint defense and offence; and from the cooperation thus initiated, all kinds of 
cooperations have arisen.28 
  
He goes on to argue that despite the importance of conflict to human progress, we cannot 
take violence as inevitable, but can hope that progress engendered by conflict will eventually 
lead to a peaceful society. This idea that struggle drives progress that could eventually lead to a 
society without conflict is a rare point of agreement between Marx and Spencer. 29  
Despite his own hope that humanity could someday move beyond conflict, Spencer’s 
ideas provided a foundation for ideologies that posited conflict, competition and inequality as 
part of the natural order. 30  The most notable of these are fascism, racism and free-market 
capitalism. This dissertation, on the contrary, argues that the development of increasingly 
extractive political organization for success in warfare has been a central cause of environmental 
degradation, and suggests that the creation of a truly sustainable civilization would require 
equitable distribution rather than competition for resources.  
 Warfare has been one of the main variables discussed by anthropologists in explaining the 
origins of the state,31 and was central to the development of powerful centralized states in the 
28 Herbert Spencer, The Principles of Sociology, vol. 2 (New York: D. Appleton, 1900), 240–41. This is 
taken from a passage arguing that both biological and social evolution function according to the same 
laws, a popular 19th century idea.  
29 Although Karl Marx also gave (class) struggle a central place in his scheme, his analysis excluded 
issues like inter-state warfare and focused on class conflict within societies.    
30 Richard Hofstadter, Social Darwinism in American Thought (Boston: Beacon Press, 1992). 
31 See Jonanthan Haas, Evolution of the Prehistoric State (New York: Columbia University Press, 1982); 
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modern world. 32  The connection between administrative reform and the need for increased 
income to pay for warfare and is clear in the case of Early Modern Europe, and the U.S.A.33 In 
Early Modern Europe, warfare was a direct cause of political transformation in some cases, but 
in others its importance was primarily in bringing extant socioeconomic tensions out in the open. 
It is often treated as self-evident that the decline of the centralized Zhou power resulted in 
constant warfare, but in fact the frequency of warfare in the Eastern Zhou is remarkable. 
Although violence is found in all human societies, not all are equally violent; some put more 
emphasis on minimizing violence with negative sanctions for disruptive behavior,34 while others 
value prowess in the application of force.35 Opposition to hierarchy is only possible in very small 
scale societies,36 which tend to lose out to the latter, and I would suggest that all empires and 
large states are formed by the spread of particularly aggressive cultural groups, such as the 
Romans, early Islamic Caliphates, Chingissid Mongols and modern Europeans. The opposite 
Robert L. Carneiro, “The Role of Warfare in Political Evolution: Past Results and Future Projections,” in 
Effects of War on Society, ed. G Ausenda (San Marino: Center for Interdisciplinary Research on Social 
Stress, 1992), 87–102; Morton H Fried, The Evolution of Political Society: An Essay in Political 
Anthropology (New York: Random House, 1967). 
32 Tilly and Ardant, The Formation of National States in Western Europe; Roy Bin Wong and Jean-
Laurent Rosenthal, Before and beyond Divergence: The Politics of Economic Change in China and 
Europe (Cambridge: Harvard University Press, 2011). 
33 For example, Samuel E. Finer, “State- and Nation-Building in Europe: The Role of the Military,” in The 
Formation of National States in Western Europe, ed. Charles Tilly and Gabriel Ardant (Princeton: 
Princeton University Press, 1975), 84–163; Perry Anderson, Lineages of the Absolutist State (London: 
New Left Books, 1974), esp. 29–41, 86–98; Richard Bensel, Yankee Leviathan: The Origins of Central 
State Authority in America, 1859-1877 (Cambridge: Cambridge University Press, 1990). 
34 Pierre Clastres, Society against the State: The Leader as Servant and the Humane Uses of Power among 
the Indians of the Americas (New York: Urizen Books, 1977); James C. Scott, The Art of Not Being 
Governed: An Anarchist History of Upland Southeast Asia (New Haven: Yale University Press, 2009). 
35 The Roman Republic is a classic example of a society in which military success was highly valued, and 
was almost a prerequisite for high social status among men: William V. Harris, War and Imperialism in 
Republican Rome, 327-70 B.C. (Oxford: Clarendon Press, 1985).   
36 Bruce G. Trigger, “All People Are [Not] Good,” Anthropologica 45, no. 1 (2003): 39–44; Bruce G. 
Trigger, “Maintaining Economic Equality in Opposition to Complexity: An Iroquoian Case Study,” in The 
Evolution of Political Systems: Sociopolitics in Small-Scale Sedentary Societies (New York: Cambridge 
University Press, 1990), 119–45. 
191 
 
                                                                                                                                                             
idea, that all human groups are equally prone to violence and that those who end up dominating 
others do so entirely by having increased skills in warfare and governance, normalizes what are 
actually cultures of violence and ignores the central importance of culture in human societies. 
Cultural groups that value peace lose out to those who value war, and the latter’s culture prevails. 
Although we lack adequate data to place early Chinese warfare in its socioeconomic 
context, the high value placed on military success in Zhou elite culture played an important part. 
Warfare and ritual were considered by the Shang and Zhou to be the central activities of 
politics.37 Unlike societies in which warfare occurs only when there is something to fight about, 
larger Eastern Zhou states fought almost every year. Warfare was considered to be a seasonal 
activity, and was planned so that it did not interfere with the agricultural calendar. And in years 
where there was no war they would engage in massive hunts, in which wild animals were killed 
in order to practice for killing humans (see Chapter Three). 
There were plenty of other types of strife going on at the time, but the factor directly 
prompting states to adopt strengthening reforms was inter-state warfare, not internal fighting 
between elites or class struggle. Conflict within states strengthened central power when the 
central ruler won, or when a better organized family overthrew and replaced the ruling house, but 
just as often led to weakening and division. Inter-state warfare, on the other hand, was more 
likely to lead to internal cooperation for mutual survival than to division.  
Having examined the relationship between warfare and state-strengthening, I will now 
discuss the way Eastern Zhou states extended their control over both people and territory, laying 
a foundation for the subsequent discussion of Qin’s political history in the same period. We know 
very little about Qin’s history before its fourth century reforms, but we can see where those 
37  Lewis, Sanctioned Violence, esp. 36–43; Kwang-chih Chang, Art, Myth, and Ritual: The Path to 
Political Authority in Ancient China (Cambridge: Harvard University Press, 1983). 
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reforms came from by discussing their origins in other Zhou states. 
ii. The Extension of Government Control over Land and People 
The Eastern Zhou period saw the extension of the ruler's control over most of the land in his 
territory and the development of an administration capable of channeling the revenue from that 
land to the central government. A bureaucracy was developed, giving rulers “the ability to 
appoint officials, dispatch them to remote cities, maintain control over them at a distance, and 
remove them when necessary.”38 Taxation in kind mostly replaced agricultural labor service, but 
commoners were still required to do statute labor and military service. States extended their 
control over the labor and surplus grain of much larger populations, vastly expanding their 
income and the amount of labor they could mobilize for warfare and construction projects.  
Although many accounts of political reform in the Spring and Autumn period begin with 
the reforms of the state of Qi described in a chapter of the Discourses of the States,39 I believe 
that this text is a work of Warring States political theorists (perhaps from Qi) who used Guan 
Zhong 管仲 (active several centuries earlier around 680-45) as a mouthpiece for their own ideas, 
a common practice at the time.40 The length and rhetorical sophistication of the text suggest a 
38 Lewis, “Warring States Political History,” 603. 
39 Beginning with Sima Qian, most historians in China, and some Western ones, have taken the “Qi yu” 
(and sometimes even later works such as the “Qing zhong” 輕重 chapters of the Guanzi) as historical 
records of Qi history, e.g.: Cho-yun Hsu, “The Spring and Autumn Period,” in The Cambridge History of 
Ancient China, ed. Michael Loewe and Edward Shaughnessy (Cambridge: Cambridge University Press, 
1999), 554; Chao Fulin 晁福林, Chunqiu Zhanguo de shehui bianqian 春秋戰國的社會變遷 (Beijing: 
Shangwu, 2011), 554; Yang Shiqun 楊師群, Dong Zhou Qin Han shehui zhuanxing yanjiu 東周秦漢社會
轉型研究 (Shanghai: Shanghai guji, 2003), 46; Tian Changwu 田昌五 and Zang Zhifei 臧知非, Zhou 
Qin shehui jiegou yanjiu 周秦社會結構研究 (Xi’an: Xibei daxue, 1996), 97; Zhu Shunlong 朱順龍 and 
Gu Derong 顧德榮, Chunqiu shi 春秋史 (Shanghai: Shanghai renmin, 2003), 73; Léon Vandermeersch, 
La formation du légisme: recherche sur la constitution d’une philosophie politique caractéristique de la 
Chine ancienne (Paris: Ecole française d’Extrême-Orient, 1965), 85.   
40 On this question, discussed in regard to the almost identical “Xiao kuang” 小匡 chapter of the Guanzi, 
see W. Allyn Rickett, Guanzi: Political, Economic and Philosophical Essays from Early China: A Study 
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Warring States date,41 and neither the Annals nor its commentaries mention any reforms in Qi 
during Guan Zhong’s time. 42  The reforms described are similar to those discussed and 
implemented by fourth century reformers like Shang Yang, and I expect the Guo yu chapter was 
written in that century or thereabouts.43  
Once we realize that this text cannot be taken as a record of reforms in seventh century 
Qi, we find that remaining evidence on early political reforms concern the efforts of rulers to 
enlist more men to fight in war. Reforms in Jin in 645 and Lu in 590 established military districts 
in order to improve recruitment capabilities.44 Given that many nobles were required to lead 
soldiers into battle, this may have been an attempt by the court to take direct control over soldiers 
whose services it was technically entitled, reducing the military capabilities of rival lineages.  
According to the Zuo zhuan, Zheng was the first state to institute thorough reforms. It 
began with a reform to land drainage or irrigation that offended powerful interests, who rebelled 
and killed several government leaders.45 When the lord subsequently tried to appoint his brother 
and Translation, vol. 1 (Princeton: Princeton University Press, 1985), 9, 17–18, 318–19. Rickett dates 
both texts to around 300.  
41  The only extant texts widely agreed to date to the early Spring and Autumn period are bronze 
inscriptions and sections of the Odes and the Documents. The earliest classical Chinese “philosophical” 
texts, such as Sunzi and parts of Mozi and the Analects, date to the early Warring States period and are 
structurally much simpler than the Guo yu section under discussion; thus on style alone the “Qi yu” can 
be dated no earlier than the 4th century: Robin D.S. Yates, “New Light on Ancient Chinese Military Texts: 
Notes on Their Nature and Evolution, and the Development of Military Specialization in Warring States 
China,” T’oung Pao 74, no. 4/5 (1988): 219.  
42 Sydney Rosen shows that, according to the Zuo zhuan, Guan Zhong’s contribution was limited to using 
Qi’s power to protect the Zhou alliance, not to reform Qi’s administration. Derk Bodde likewise notes that 
many of descriptions of Guan Zhong’s reforms in the Guo yu “are obviously later inventions.” Sydney 
Rosen, “In Search of the Historical Kuan Chung,” The Journal of Asian Studies 35, no. 3 (1976): 431–40; 
Derk Bodde, China’s First Unifier: A Study of the Chʻin Dynasty as Seen in the Life of Li Ssŭ (280?-208 
B.C.) (Leiden: E. J. Brill, 1938), 241.  
43 Zhang Xincheng 張心澂, Wei shu tong kao 偽書通考 (Shanghai: Shangwu, 1954), 524. 
44 Yang, Chunqiu Zuo zhuan zhu, 362–63, 783–84 (Xi 15 and Cheng 1); Legge, Ch’un Ts’ew, 168, 337; 
Hsu, “The Spring and Autumn Period,” 573. See also Lewis, Sanctioned Violence, 56-59. 
45 Yang, Chunqiu Zuo zhuan zhu, 980–81 (Xiang 10); Legge, Ch’un Ts’ew, 447–48. 
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Zi Chan 子產 to enact further reforms in 543, he declined, saying “the state is small and is 
constrained by neighboring states, the lineages are powerful and receive many favors; it cannot 
be done 國小而偪 ，族大寵多，不可為也.”46 This shows the limits of state power in the sixth 
century. Zi Chan accepted only after the lord promised to back him against powerful interests, 
enacting reforms that consisted of “having urban and rural distinguished, superiors and inferiors 
given their duties, fields divided with borders and ditches, villages and fields collected into 
groups of five families 都鄙有章，上下有服；田有封洫，廬井有伍.” 47  The state was 
clarifying relations of power and extending administration over the land and people of the 
various lineages. It may also be the earliest evidence of the five-family mutual responsibility 
system. A few years later Zi Chan instituted a levy (fu 賦), a term which probably originally 
referred to obligatory military service (including the cost of weapons and armor) but at some 
point became a tax replacing such service.48  
 The most detailed passage on Spring and Autumn-era reforms concerns Chu, where non-
royal lineages were not as entrenched as those in the central plains: 
In Chu, Wei Yan was the Minister of War and [head of state] Zi Mu had him 
regulate the tax levies and count armor and weapons. On the jiawu day, Wei Yan recorded 
the ground and fields, measured the forests in the mountains, added up the wetlands and 
46 Yang, Chunqiu Zuo zhuan zhu, 1180–81 (Xiang 30); Legge, Ch’un Ts’ew, 558. 
47 The meaning of zhang 章 is unclear. Du Yu 杜預 believed that it referred to ritual distinctions of 
clothing and carriages between urban and rural:  Ruan Yuan 阮元, ed., Shisanjing zhushu: fujiao kanji 十
三經注疏: 附校勘記 (Beijing: Zhonghua, 1980), 2013; Yang Bojun, Chunqiu Zuo zhuan zhu, 1181 
(Xiang 30), argued that du都 was a general term for towns, but it may refer only to the Zheng capital. He 
also argues that lujing 廬井 was a term meaning “village,” which would mean that this organized rural 
people for military service and/or taxation.  
48 Chunqiu Zuo zhuan zhu, 1254 (Zhao 4); Legge, Ch’un Ts’ew, 598. In his commentary on the Zhou li 
(地官•小司徒), Zheng Xuan states that “gong (‘tribute’) refers to the nine grains and the resources of the 
mountains and wetlands; fu refers to sending out soldiers and corvée service” 貢謂九榖山澤之材也，賦
謂出軍徒給繇役也: Zhouli zhushu 周禮註疏 (in Ruan, Shisanjing zhushu), 712. See also Han shu buzhu 
24.1567. I translate fu as “levy,” which similarly can refer both to military service and tax. All uses of the 
word ‘levy’ in subsequent translations refer to fu. 
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marshes, distinguished hills from tombs, noted barren and saline ground, calculated border 
wetlands, graded reservoirs and weirs, put livestock to graze in marshy places, divided 
fertile land into grids, and adjusted the levies based on the income of each area. He 
established the levies of chariots, register of horses and the numbers of chariots, weapons, 
foot soldiers, armor and shields to be levied. 楚蒍掩為司馬，子木使庀賦，數甲兵。甲
午蒍掩書土田，度山林，鳩藪澤，辨京陵，表淳鹵，數疆潦，規偃(堰)豬(潴)，町原
防，牧隰皋，井衍沃．量入修賦. 賦車籍馬，賦車兵、徒卒、甲楯之數。49  
 
The fact that this survey was completed by the Minister of War makes very clear the 
connection between the surveying of resources, the intensification of governance and military 
requirements. States were becoming more systematic in their gathering of information on their 
domains. 
The establishment of central control over people and land required the creation of spatial 
units administered by state officials. The first administrative positions established by Zhou 
regional states to administer outlying areas seem to have been zai 宰 (steward),50 and feng ren 封
人,51 but the xian 縣 was the first territorial unit directly administered by officials, and is thus 
usually considered as the first step in the establishment of bureaucratic territorial administration 
in China.52  
The administrative term xian 縣 was related to the term xuan 懸 “to suspend,” perhaps 
implying an administrative unit “suspended” from the center. Xian first appeared in Spring and 
49 Chunqiu Zuo zhuan zhu, 206–08 (Xiang 25); Legge, Ch’un Ts’ew, 517; Sun Yirang 孫詒讓, Zhouli 
zhengyi 周禮正義 (Beijing: Zhonghua, 1987), 300–01. The date implies that this was all accomplished in 
one day, in which case it may have been a small-scale affair. On the other hand, it may just refer to the 
date when the report was submitted. As for yan 偃, Zheng Xuan's commentary on the Zhou li 周禮 (天官•
人) glosses liang 梁 as “shuiyan 水偃 ” and defines it as an open space in a dam or a weir where a 
basket or net is placed to catch fish.   
50 Shi ji, 67.2193, 2201, 2207, 2212. 
51 Chao Fulin 晁福林, Chunqiu zhanguo de shehui bianqian, 550; Chunqiu Zuo zhuan zhu, 14, 814. 
52 Much of my discussion is based on Creel’s article on bureaucracy, though his confidence in using 
ambiguous sources to reconstruct the history of xian is unfounded:  Herrlee G. Creel, “The Beginnings of 
Bureaucracy in China: The Origin of the Hsien,” The Journal of Asian Studies 23, no. 2 (1964): 155–84. I 
will follow the customary translation of xian as “county” later in the dissertation, but will continue to call 
them xian here because the earliest xian were not necessarily “counties.”  
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Autumn period states. 53  Some early xian were closer to hereditary fiefs than to centrally 
administered territories, so the use of the term itself cannot be taken to indicate a change from 
fiefs to offices. Chu’s xian “retained a great deal of autonomy, the governor having a free hand to 
enlist some of the inhabitants for military service and to levy taxes.”54 This was even more 
pronounced in Jin, where many xian were the territory of powerful lineages rather than of the 
royal house.55 As far as we know, Chu’s position of “governor” (originally yin 尹, later gong 公), 
the administrator of a xian, was the earliest office in early China created for the administration of 
outlying territories for a central government. It took centuries for the tradition of hereditary fiefs 
to gradually be replaced with salaried administrative positions. 
The replacement of aristocratic governance with a bureaucracy required a systematic 
records-keeping and communication system. This had already begun in the Western Zhou,56 but 
was less developed in the regional Zhou states. We do not know much about the development of 
routine administrative practices in the Eastern Zhou, though the larger states clearly expanded 
and improved their administrations as they increased in size and power. One archaeological 
indicator of the increase in the routine administrative use of writing is the use of seals, which 
began in the mid-Eastern Zhou and was quite common by the late Warring States.57 Seals are 
53 As Li Feng notes, attempts to find xian on Western Zhou inscriptions are not convincing: Feng Li, 
Bureaucracy and the State in Early China: Governing the Western Zhou (Cambridge: Cambridge 
University Press, 2008), 171.    
54 Hsu, “The Spring and Autumn Period,” 574; Xu Shaohua 徐少華, Zhoudai nantu lishi dili yu wenhua 
周代南土歷史地理與文化 (Wuchang: Wuhan daxue, 1994), 275–91; Yang Kuan 楊寬, “Chunqiu shidai 
Chu guo xianzhi de xingzhi wenti 春秋時代楚國縣制的性質問題,” Zhongguo shi yanjiu 中國史研究 4 
(1981): 19–30. 
55 Hsu, “The Spring and Autumn Period,” 574. 
56 As shown by the number of officials with “scribe” (shi 史) in their titles: Feng Li, “Literacy and the 
Social Contexts of Writing in the Western Zhou,” in Writing and Literacy in Early China, ed. Feng Li and 
Branner (Seattle: University of Washington Press, 2011), 271–301; Li, Bureaucracy and the State, 308–
10. 
57 Shang and Western Zhou “seals” were tools used to imprint lineage names, etc., on pottery and on the 
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formal mechanisms of authentication and proof. Their proliferation shows that civil and military 
administrations were expanding to sizes in which officials no longer personally knew the people 
they communicated with and documents were being sent long distances.  
Another indication of expanding administration is codified law. As discussed in the 
previous chapter, this may well have originated as codes specifying how severely to punish 
people for specific crimes. The Warring States-era “Punishments of Lü” (Lü xing 吕刑) outlines 
the procedures of a trial, the five types of mutilating punishments and the amount of bronze to 
which the punishment could be commuted.58 It refers to “punishment document(s) (xing shu 刑
書),” which must have laid out which punishments were appropriate for which crimes. The 
public display of laws began in the sixth century, and was immediately opposed by traditionalists 
on the grounds that knowing the rules would help people challenge official rulings.59 The Zuo 
zhuan cites Confucius as arguing that displaying penal laws would destroy the Zhou rules of 
noble ranks.60 Confucius correctly considered law codification to be an attack on aristocratic 
privilege because it established a direct relationship between the state and the people, thereby 
reducing the undefined authority of the declining aristocracy.  
All evidence suggests that bureaucratization transformed early Chinese society, but the 
molds used to cast bronzes. Although it is unclear when the transition to using them to seal documents 
(also with clay) began, the earliest period from which large numbers of seals are known is the late Spring 
and Autumn period, which is probably when they ceased to be simply artisans’ implements and began to 
be used to authenticate documents, etc. Cao Jinyan 曹錦炎, Gudai xiyin 古代璽印 (Beijing: Wenwu, 
2002), 2–10.    
58 Bernhard Karlgren, The Book of Documents (Göteborg: Elanders Boktryckeri Aktiebolag, 1950), 72–
78; Herrlee G. Creel, The Origins of Statecraft in China: The Western Chou Empire (Chicago: University 
of Chicago Press, 1970), 463. I agree with Creel that the text cannot be older than the Warring States 
period, though it may include earlier material. It is difficult to date a text that was probably intentionally 
written in an archaic style.  
59 Chunqiu Zuo zhuan zhu, 1274–76 (Zhao 6); Legge, Ch’un Ts’ew, 609–10.   
60 Chunqiu Zuo zhuan zhu, 1504 (Zhao 29); Legge, Ch’un Ts’ew, 732. Regardless of who wrote this, it is 
quite consistent with the ideas held by Confucius and his followers.  
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most telling evidence of its impact comes from popular religion. Although earlier practices like 
sacrifice and divination were still employed, people increasingly used administrative practices to 
deal with underworld officials. “By no later than the end of the fourth century B.C. the 
underworld already resembled a bureaucratic state, and dealings with the underworld 
bureaucracy conformed to the norms of Warring States bureaucracies.”61 The extension of the 
state into people’s lives was so thorough that it transformed people’s idea of the cosmos and their 
place in it. 
iii. Taxation 
The strengthening of Eastern Zhou states involved both the development of more effective 
taxation methods and the incorporation of more and more people into the taxation and labor 
service requirements of central governments. Whereas the earlier system seems to have involved 
common farmers laboring on the land of their lord while keeping the product of their own land, 
Eastern Zhou states began to collect taxes from the land of the farmers, while still requiring them 
to do (non-agricultural) statute labor. Likewise, despite having officials to manage their own 
wetlands and forests, the Western Zhou did not tax or administer much of the non-agricultural 
land, which was used by commoners. Thus the Eastern Zhou was a key moment in which states 
gained some kind of control over most of the land in the cores of their domains, a great contrast 
with the previous division between taxed and non-taxed land.  
Unfortunately, we have very few records of Eastern Zhou taxation, and virtually none for 
the century after the last records in the Zuo zhuan (whose last dated year is 468), when many of 
the innovations that Qin later implemented were developed in other Zhou states. Our best 




                                                 
evidence of taxation comes from Eastern Zhou texts discussing taxation reforms, most of which 
were produced by the classicists of the Confucian tradition.62 The Chunqiu (Spring and Autumn 
Annals) records that Lu began taxing fields by area (chu shui mu 初稅畝) in 594. All agree that 
this tax was a percentage of the harvest, but there is a disagreement as to whether it replaced, or 
was added to the previous labor on lord’s land.63 The Gongyang commentary claims that the 
Chunqiu recorded the taxation as a form of blame, because this tax represented an increase on 
the previous system, in which commoners performed labor on one tenth of the land (guzhe shi yi 
er ji 古者仕一而藉).64 It defines shui mu as “walking a mu and taxing it 履畝而稅也,” which 
seems to refer to measuring the size of land for taxation purposes, though He Xiu 何休 (129–82 
CE) believed that it referred to evaluating the quality of land.65 He also says that Lord Xuan had 
to tax land because he had no favor or loyalty with the people, who were thus not willing to work 
hard on his “ducal land” gong tian 公田. This is an interesting observation because it shows an 
awareness that taxation was a harsher form of extraction than labor service because the latter 
required the ruler to provide motivation or incentives to make people work, while taxation took 
advantage of the necessity of people to produce for themselves.  
62 I use the term “classicist” to refer to ru 儒 generally, and “Confucian” only for classicists who traced 
their intellectual lineages directly to Confucius. Because their entire ideology centered on veneration of 
the Zhou system, they knew more about it than other people at the time, but their interpretation is 
anything but objective because they believed it to have been the golden age of the sage kings. Moreover, 
Confucius and his school came from Lu and neighboring areas and their interpretation of the Western 
Zhou system was probably an amalgam of Shandong tradition with information from Zhou texts such as 
the Odes and the Documents. 
63 Chunqiu Zuo zhuan zhu, 766 (Xuan 15); Legge, Ch’un Ts’ew, 329. 
64 Ji 藉 or 籍 is a Warring States term referring to performing labor on the fields of the lord, which later 
became a farming ritual. The phrase following “chu shui mu” in the Chunqiu is “in the winter, the larvae 
of locusts were produced; there was famine 冬,蝝生; 饑,” which the Gongyang explains as Heaven’s 
punishment for changing the ancient taxation system. The Guliang disagrees with this, which, 
incidentally, is proof that it was written later than the Gongyang: Pi Xirui 皮錫瑞, Jingxue tonglun 經學
通論 (Beijing: Zhonghua, 1954), part 4, p. 16. 
65 Chunqiu Gongyangzhuan zhushu 春秋公羊傳注疏 (in Ruan, Shisanjing zhushu), 2286–87. 
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The Zuo zhuan also condemns Lu for instituting a taxation system: “‘began taxing fields 
by area.’ This was improper. The grain contributed by the people should not have exceeded the 
tithe from the system of mutual dependence, in order to enlarge (the people’s) wealth 初稅畝, 非
禮也。穀出不過藉，以豐財也.” 66 Du Yu argues that this means taking a tenth of each farmer’s 
crop in addition to the tenth required from the jingtian system, apparently meaning that in 
addition to working the lord’s land, farmers now had to pay tax on their own land. He goes on to 
cite the Analects passage in which Lord Ai of Lu (r. 494-68) complains to You Ruo 有若 
(Confucius’ student) that he is lacking in resources due to poor harvests, and the latter says “why 
not che 徹?” to which the king answers “I can’t make do with two, how can I che?”67  As 
explained in the previous chapter, che was a term used in the Odes for laying out land, probably 
in order to organize labor service or taxation.68 The only thing that we can say from this passage 
is that che here refers to taxation at a rate of less than 20%. 
 Another passage on taxation reforms in Lu concerns Ji Kangzi, the prime minister of Lu 
in the early fifth century, the same period as the previous passage.69 The Lu chapters of the Guo 
yu are generally dated to the fourth century, and are quite unlikely to record Confucius’ genuine 
speech, but it displays a similar conservatism with regards to Zhou political practice and with his 
66 Chunqiu Zuozhuan zhengyi 春秋左轉正義 (in Ruan, Shisanjing zhushu), 1887; Legge, Ch’un Ts’ew, 
329. I have modified Legge’s translation to read more literally; his is based on Du Yu’s commentary.  
67 “哀公問於有若曰:“年饑，用不足，如之何?”有若對曰:“盍徹乎?”曰:“二，吾猶不足，如之何其徹
也?” Cheng Shude 程樹德, Lun yu ji shi 論語集釋 (Beijing: Zhonghua, 1990). 12.9. 
68 Odes 250 and 259. Zheng Xuan explains that the Zhou system of taxing one tenth was called che 徹, 
which he glosses as tong 通, meaning “general,” “universal,” and explains that this term was used 
because it was the taxation system of the whole world. This interpretation follows from the basic meaning 
of che, which is to pass through or between things, hence to pass everywhere. However, it seems likely 
that the Western Zhou term for land organization was a separate word that only later became combined 
with che 徹, so the term for taxation is probably related to the earlier land system and not to the original 
meaning of che. He Linyi 何琳儀, Zhanguo guwen zidian: Zhanguo wenzi shengxi 戰國古文字典: 戰國
文字聲系 (Beijing: Zhonghua, 1998), 932; Lunyu zhushu 論語注疏 (in Ruan, Shisanjing, 2503); Lunyu 
jishi, 845. 
69 A brief version of this story also appears in Chunqiu Zuo zhuan zhu, 1667 (Ai 11). 
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concern for a fair treatment of commoners, and thus records the ideas of his school: 
Ji Kangzi wanted to levy the military tax on fields, and had Ran You ask Confucius about 
it. Confucius did not reply, but privately said to Ran You “Come here. Surely you must 
have heard? As for the way the former kings administered land, they taxed fields based on 
labor and equalized the labor based on the distance laborers lived from the fields, they 
collected military taxes from the towns, measuring based on how much people had. They 
had each man do labor service but took his age into consideration. This being the case, they 
could collect levies from widowers, widows, orphans and sick people when the chariots 
were leaving for war, but not when there was no war. In war years, from each jing 井 of 
land they would collect one zong of unhusked grain,70 a bing of straw, a fou of husked 
grain, and not more than this; the previous kings considered it adequate. If Ji Kangzi wants 
to use law there is the Duke of Zhou’s ji; if he wants to break the law and if he will really 






Ji Kangzi seems to be permanently implementing a military tax that had previously been 
used only in wartime, a clear example of the way in which extraction measures invented for 
warfare are also innovations in state strengthening. Confucius supports a flexible system in 
which military taxation is imposed only when there is a war. 
In addition to his opposition to new taxes, Confucius is arguing against the injustices 
required for administrative rationalization. Whereas less rigid systems could take individual 
situations into account, standardization required eliminating compassion and consideration. This 
is echoed by Mencius in his argument against standardized taxation.72 He argues that taxation in 
70 On he 禾 as unhusked and mi 米 as husked grain, see Hulsewé, Remnants of Chʾin Law, 35, 43. The 
standard grain in Lu was probably millet.  
71 Xu Yuangao 徐元誥, ed., Guo yu jijie 國語集解 (Beijing: Zhonghua, 2002), 206–07; Yi Zhongtian 易
中天 and Hou Naihui 侯廼慧, Guo yu duben 國語讀本 (Taipei: Sanmin, 1995), 163–64 (魯語下 21). 
72 Mengzi zhushu 孟子注疏 (in Ruan, Shisanjing zhushu), 2702; James Legge, The Chinese Classics II: 
The Works of Mencius (Hong Kong: Hong Kong University Press, 1960), 240–42. Mencius distinguishes 
between three types of surplus extraction, gong 貢, zhu 助 and che 徹, but unfortunately their meanings 
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kind is cruel because it takes the same taxes in years of plenty (when it could take more) and 
years of dearth (when it should take less). As will be discussed in the following chapters, it seems 
that the rulers of Qin agreed with this, for their taxation system did take annual harvest variation 
into account.   
iv. State Control over Non-Agricultural Land 
Another way Eastern Zhou states increased their incomes was by taking control of non-
agricultural land. As noted in the previous chapter, the Western Zhou appointed officials (linyu 
林虞) to manage its non-agricultural land, so the practice of having an official to manage non-
agricultural landholdings was well established. 73  Many Eastern Zhou states had this office, 
which was clearly related to gathering resources for the state.74 They extended their control over 
non-agricultural land, much of which had previously been available for commoners to use. The 
Guliang zhuan states that the resources of mountain forests were for the benefit of the people, 
and establishing yu officials was improper.75 This is also clear from the Xin yu passage quoted in 
the introduction (Chapter One) and in Mencius’ comment that in the days of Zhou King Wen 
there were no government controls on the weirs.76 The extension of government taxation or 
regulation over non-agricultural resources was considered improper because these had previously 
been used by people without state interference.  
 There was some connection between the extension of state control over resources and the 
sustainable use of those resources, as is clear from the numerous references in Warring States 
are not entirely clear.  
73 See the Lai pan 逨盤, Nangong Liu ding 南宮柳鼎 (JC2805), Tong gui 同簋 (JC4271), Mian gui 免簋 
(JC4240) and Mian fu 免簠 (JC4626) in Li, Bureaucracy and the State, 206–11. 
74 See refs. in Hanyu da zidian 漢語大字典 (Wuhan; Chengdu: Hubei cishu; Sichuan cishu, 1986), 2827. 
75 The original reads “山林數則之利，所以與民共也。虞之非正也.” Chunqiu Guliangzhuan zhushu 春
秋穀梁注疏 (in Ruan, Shisanjing zhushu), 2388 (Zhuang 28).  
76 “澤梁無禁.” Legge, Mencius, 162 (梁惠王下). 
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texts to conservation. 77  There is no contradiction between the state regulating resources to 
conserve them and its increasing its own control over them.   
 Like their Western Zhou predecessors, many rulers had their own hunting parks.78 Sima 
Qian records that in 588, in order to curry favor with the people, the lord of Qi “loosened parks 
and enclosures 弛苑囿.”79 This could mean opening the royal grounds to commoners or relaxing 
the penalties for gathering or hunting from them. Mencius also critiqued the lord of Qi for his 
hunting park, which he believed should be open for all to use. 80 Qin may have had its own 
hunting park in the Spring and Autumn period.81  
 By the late Warring States the Qin state/ruler had full control over several parks. Han 
Feizi refers to a time of famine in Qin when a noble said to King Zhaoxiang 昭襄 (r. 255-50) 
“The grasses, vegetables, nuts, dates and chestnuts in the five parks are enough for the people to 
live on, please open the parks to the people 五苑之草著：蔬菜、橡果、棗栗， 足以活民，請
發之,” a request that the king refused on the grounds that it would subvert his policy of 
rewarding people based on their service.82 Regardless of the accuracy of this story, it would not 
have been convincing if Qin did not have parks that were off-limits to commoners. It also shows 
that at least some of these parks were used for gardens and orchards.  
I have reviewed this because we do not have corresponding information for Qin until the 
77 Charles Sanft, “Environment and Law in Early Imperial China (Third Century BCE–First Century CE): 
Qin and Han Statutes Concerning Natural Resources,” Environmental History 15, no. 4 (2010): 701–21. 
78 On hunting parks, see Edward H. Schafer, “Hunting Parks and Animal Enclosures in Ancient China,” 
Journal of the Economic and Social History of the Orient 11, no. 3 (1968): 318–43. 
79 Shi ji, 32.1498; William H. Nienhauser, ed., The Grand Scribe’s Records 5.1: The Hereditary Houses of 
Pre-Han China (Bloomington: Indiana University Press, 2006), 94. 
80 Legge, Mencius, 153–54 (梁惠王下). Mencius’ argument that Western Zhou royal parks were open to 
all is implausible. 
81 Gilbert L. Mattos, The Stone Drums of Ch’in (Nettetal: Steyler Verlag, 1988), 105–07. 
82 Wang Xianqian 王先謙, Han Feizi jijie 韓非子集解 (Beijing: Zhonghua, 1998), 35.337. 
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fourth century. Hidden behind mountain passes, Qin had less pressure to engage in the types of 
reforms that so angered the traditionalists in Shandong (and quite likely the common people who 
had to pay the new taxes). However, the other states were engaged in constant warfare and thus 
constant, if gradual state-strengthening. When Qin did turn its attention eastward in the fourth 
century it found that its rivals there were quite powerful, and was forced to emulate their 
reforms. This will be discussed in the following chapter  
B) Eastern Zhou Agricultural Change 
The description of Western Zhou agricultural crops and livestock in the previous chapter is 
generally applicable to the Spring and Autumn period as well. But in fact we have very little 
evidence from this period that can be firmly dated to any specific century, so it is easier to draw a 
general picture than to discuss change over time.   
 The most detailed, and most famous, account of the early Chinese agricultural season is 
the “seventh month” Ode 154. It describes the annual cycle at a manor or small village 
somewhere in north China and contains a remarkable number of details concerning the material 
culture of the period. Like the rest of the Airs of the States, the poem probably dates to the eighth 
or seventh centuries,83 though all of these poems have been edited and altered since they were 
first composed.84 It has also been suggested that the “Seventh month” ode includes wisdom and 
rhymes from various earlier sources, and does not represent the reality of any specific place and 
83 In his argument against the traditional dating of the Bin Feng Odes to the early Western Zhou, Xu 
Zhongshu shows that the “Seventh month” ode dates to the late Western Zhou-mid Eastern Zhou period, 
and suggests the sixth-fifth centuries. His argument that the Bin Feng odes come from Shandong is based 
on evidence from the other poems in that group, and does not apply to “Seventh month,” since there is no 
evidence that all these odes come from the same place. Xu Zhongshu 徐中舒, “‘Bin feng’ shuo 《豳風》
說,” in Shi jing xue luncong 詩經學論叢, ed. Jiang Ji 江磯 (Taibei: Song gao shushe, 1985), 243–78. 
84 Martin Kern, “Excavated Manuscripts and Their Socratic Pleasures: Newly Discovered Challenges in 
Reading the ‘Airs of the States,’” Asiatische Studien 61, no. 3 (2007): 775–93. 
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time.85 The traditional understanding of the chronology of the poem seems to assume this is 
true.86  
This poem illustrates many aspects of agricultural society described in earlier chapters, 
such as the importance of both domesticated and wild species to people’s subsistence. Its choice 
of topics is partly poetic, but overall it seems to reflect the picture of Zhou agriculture we have 
from other sources. One aspect of this and other odes is the prominence of silk production, which 
reflects ideals of women’s work and is often used poetically to describe young women. In 
contrast, domestic pigs are not quite so poetic, and are rarely mentioned in the odes, though they 
were more important to the overall economy than silk. The poem includes all of the common 
grains of the time, most notably various kinds of millet, as well as various fruits and vegetables. 
It also depicts hunting for food and furs, as well as the gathering of wild plants. 
The Airs of the States (“Guo feng” 國風) section of the Odes is divided geographically, 
though it is unclear when and by whom, and the “Seventh Month” is placed in the Bin 豳 
section. Bin refers to an area of the Jing River valley (current Bin 彬 county), about 50 km north 
of Qin’s capital in the Zhouyuan, which had also been one of the Western Zhou capital regions. 
Because there is no geographical indicator in the poem, and the Airs poems are linguistically 
85 Cheng Junying 程俊英 and Jiang Jianyuan 蔣見元, Shijing zhuxi 詩經注析 (Beijing: Zhonghua, 1991), 
406. 
86 According to the traditional interpretation, each mention of “day” in the poem refers to the Zhou 
calendar, which began with the solar month that began on or before the winter solstice, and each reference 
to “month” refers to the Xia calendar, which began two months later (and is the current Chinese 
agricultural calendar). Therefore the seventh (Xia) month would be around September, the ninth around 
November, while the “days of the first (month of the Zhou calendar)” would be around December. While 
this interpretation is necessary to make sense of the poem (e.g., clothing is given out in November before 
the cold winds of December and January), it is very strange to have two calendars in one poem, and 
suggests that the poem combines elements from more than one region.       
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similar enough that they display no regional variation,87 we cannot be sure about this attribution, 
and in fact the cultivation of rice and mulberry leaves for silk was probably never very common 
in the loess plateau, so it is unlikely to come from that area. It could, however, be in the 
Guanzhong, and in any case is an invaluable depiction of a year in a farming village or manor in 
the Yellow River valley, and much of what it describes would have been true throughout the 
region. This translation is a modified version of Bernhard Karlgren’s.88 
In the seventh month the Fire-star is declining;89   七月流火 
In the ninth month we give out the clothes;90   九月授衣 
In the days of the first, there is a rushing wind;   一之日觱發 
In the days of the second, it is bitterly cold;    二之日栗烈 
If we had no robes and no hemp garments,    無衣無褐 
How could we survive to the end of the year?   何以卒歲 
In the days of the third we work with our spades.91   三之日于耜、 
In the days of the fourth we lift our feet;92    四之日舉趾。 
All our wives and children     同我婦子 
Carry us food in those southern acres    饁彼南畝 
The inspector of the fields comes and is pleased.   田畯至喜 
 
In the seventh month the Fire-star is declining.   七月流火 
In the ninth month we give out the clothes;.   九月授衣 
In the days of the spring there is warmth,    春日載陽 
87 W.A.C.H. Dobson, “Linguistic Evidence and the Dating of the ‘Book of Songs,’” T’oung Pao 54, no. 
4/5 (1964): 322–34. 
88 Bernhard Karlgren, The Book of Odes (Stockholm: Museum of Far Eastern Antiquities, 1950), 97–99.  
89 The Fire star is Antares, in the constellation Scorpius. David W. Pankenier, Astrology and Cosmology in 
Early China: Conforming Earth to Heaven (New York: Cambridge University Press, 2013), 461, 273–75. 
Although Xu Zhongshu and others have argued that the date of the waning of the fire star can be used to 
date this ode, in fact we do not know exactly what the “declining” (liu流) means. Nor do we know the 
time of night in which the stars were customarily observed, and a difference of one hour would change 
the supposed date by several centuries. Thanks to David Pankenier for explaining this to me.   
90 This presumably refers to the “robes” and “hemp garments” mentioned below. This shows that the 
poem depicts a manor or estate. 
91 Si 耜 were some kind of spade type tool used for cultivation, not ploughs. Some believe that this should 
read “fixing our spades”: Wang Xianqian 王先謙, Shi sanjiayi jishu 詩三家義集疏 (Beijing: Zhonghua, 
1987), 512; Zhou Xin 周昕, Zhongguo nongju fazhan shi 中國農具發展史 (Jinan: Shandong kexue jishu, 
2005), 40–46. 
92 This presumably means to work hard, or just to head off to the fields. 
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There is the singing oriole;93      有鳴倉庚 
The girls take their beautiful baskets,    女執懿筐 
They go along those small paths;     遵彼微行 
They seek the soft mulberry (leaves);    爰求柔桑 
The days of spring lengthen;      春日遲遲 
In crowds they gather the Artemisia;94    采蘩祁祁。 
The heart of the young girl is pained;    女心傷悲、 
She will likely be going home (as bride) with a young nobleman. 殆及公子同歸。 
 
In the seventh month the Fire-star is declining;   七月流火 
In the eighth month there are rushes and sedges;95   八月萑葦 
In the silkworm month we branch the mulberry-trees;96   蠶月條桑 
We take those axes and hatchets,     取彼斧斨 
And lop the far-reaching and highly-rising ones;   以伐遠揚 
And pull the small mulberry leaves;     猗彼女桑 
In the seventh month the shrike sings;    七月鳴鵙 
In the eighth month we spin,      八月載績 
Both black and yellow;      載玄載黃 
Our red-dye is very bright;      我朱孔陽 
We make skirts for the young noblemen.    為公子裳 
 
In the fourth month the Polygalas97 bloom.    四月秀葽 
In the fifth month the cicadas sing.     五月鳴蜩 
In the eighth month, we reap.     八月其穫 
In the tenth month leaves fall.      十月隕蘀 
In the days of the first we go for raccoon-dogs,  一之日于貉 
We catch those foxes and wild-cats;     取彼狐狸 
We make furs for the young noblemen.    為公子裘 
In the days of the second there is the meet,    二之日其同 
And so we keep up our prowess in warfare;    載纘武功 
We keep for ourselves the young boars,    言私其豵 
93 Most commentaries identify this as an oriole. The only oriole in the Yellow River valley at present is the 
yellow-naped oriole (Oriolus chinensis). 
94 Generally agreed to be some kind of Artemisia, various species of which are used for food, burning and 
in silk production: E. Bretschneider, “Botanicon Sinicum: Notes on Chinese Botany from Native and 
Western Sources: Part 2,” Journal of the North China Branch of the Royal Asiatic Society 25 (1893): 248–
51. 
95 This refers to two kinds of rushes, grasses or sedges, which have many uses, though commentators 
suggest that this may refer to their use to make trays to raise silkworms. Ibid., 268–70. 
96 Cut branches to feed to silkworms. 
97 May refer to Polygala tenuifolia, or a completely different plant. 
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And present the older boars to the prince.    獻豜于公 
 
In the fifth month the locust moves its legs;    五月斯螽動股 
In the sixth month the grasshopper shakes its wings;  六月莎雞振羽 
In the seventh month it is in the fields;    七月在野 
In the eighth month it is under the roof;    八月在宇 
In the ninth month it is in the doorway;    九月在歲 
In the tenth month the cricket is under our bed;   十月蟋蟀 
The holes being stopped up, we smoke out the rats;   穹窒熏鼠 
We block the northern window and plaster the door;  塞向墐歲 
Oh, you wife and children!      嗟我婦子 
It is all for the changing of the year;     曰為改歲 
Let us enter this house and dwell there.    入此室處 
 
In the sixth month we eat plums and wild grapes;98  六月食鬱及薁 
In the seventh month we cook mallow and soybeans; 99  七月亨葵及菽 
In the eighth month we pluck the date trees;100   八月剝棗 
In the tenth month we reap the rice;     十月穫稻 
We make this spring wine      為此春酒 
In order to increase the vigorous old age.    以介眉壽 
In the seventh month we eat melons.    七月食瓜 
In the eighth month we cut the bottle gourds.   八月斷壺 
In the ninth month we harvest the hemp seeds;   九月叔苴、 
We gather the sowthistle and make firewood of the Ailanthus;101  采荼薪樗 
We feed our husbandmen.      食我農夫 
 
In the ninth month we build the threshing ground/vegetable garden; 九月築場圃 
The grain, the hemp, the soybeans, the wheat.  禾麻菽麥 
In the tenth month we bring in the harvest,   十月納禾稼 
Early- and late-ripening glutinous and panicled millet. 黍稷重穋 
Oh, you husbandmen of ours,     嗟我農夫 
Our harvest is collected,      我稼既同 
Let us go up and attend to the business of our mansion;  上入執宮功 
In day time you shall go and gather the mao grass,102  晝爾于茅 
98 Bretschneider, “Botanicon Sinicum,” 296–97, 316. What I translate as “wild grapes” may be some other 
fruit that grows on a vine.  
99 Ibid., 181. 
100 Ziziphus jujuba. 
101 Tu probably refers to a plant such as sowthistle or dandelion, both of which have edible leaves. 
102 On the impossibility of identifying mao grass, see Bretschneider, “Botanicon Sinicum,” 277–80. Given 
the following two lines, it was probably used to make rope and/or thatch rooves.  
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In the evening you shall make ropes;    宵爾索綯 
Quickly let us get up on (and repair) the roof    亟其乘屋 
Since we will soon have to sow all the cereals.  其始播百穀 
 
In the days of the second, we cut out the ice, chong! chong! 二之日鑿冰沖沖  
In the days of the third we take it into the ice-house.103  三之日納于凌陰 
In the days of the fourth we rise early,    四之日其蚤 
We present lamb and sacrifice onions.    獻羔祭韭 
In the ninth month plants shrivel and frost comes.   九月肅霜 
In the tenth month we clean out the threshing area;   十月滌場 
A pair of wine vessels we offer as a feast;   朋酒斯響  
We kill lambs and sheep,      曰殺羔羊 
And ascend to the lord’s hall;104     躋彼公堂 
We raise that buffalo horn drinking cup;105    稱彼兕觥 
Myriad years and longevity without limit!   萬壽無疆 
 
The “Seventh month” ode has been presented as evidence that the manor was the standard 
socioeconomic unit during much of the Zhou period,106 but, as we know from later periods for 
which we have more information, there was always a variety of settlement types and social 
organizations, and it must have been the same in the Zhou. The poem’s aura of prosperity befits 
its depiction of people who were probably relatively high in the social order. Given the low 
levels of commerce and the relatively unsophisticated nature of states in the Spring and Autumn 
period, most people were probably engaged in primary production, so these were not poor 
103 Like people in many other cold places, Zhou people stored winter ice to preserve food and to provide 
ice in warmer seasons. A deep storage building with drainage pipes excavated near Qin’s Spring and 
Autumn capital at Yong is presumed to have been an ice house, and the Zhou li includes an official in 
charge of ice. Shaanxi Yong city research team, “Shaanxi Fengxiang Chunqiu Qin guo Lingyin yizhi fajue 
jianbao 陝西鳳翔秦國凌陰遺址發覺簡報,” Wenwu 3 (1978): 43–47; Jia Gongyan 賈公彥, Zhouli 
zhushu 周禮注疏 (Shanghai: Shanghai guji, 2010), 175 (天官•凌人). 
104 Xu Zhongshu considers the use of “Lord” (gong 公) as evidence that this odes dates no earlier than the 
late Western Zhou: Xu Zhongshu 徐中舒, “‘Bin feng’ shuo 《豳風》說.” To interpret gong as “public” is 
anachronistic. 
105 Jean A. Lefeuvre, “Rhinoceros and Wild Buffaloes North of the Yellow River at the End of the Shang 
Dynasty: Some Remarks on the Graph   and the Character 兕,” Monumenta Serica 39 (1990): 131–57. 
106 E.g., Hsu, Ancient China in Transition, 11. 
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commoners, but were farmers who ate dinner with their lord and whose daughter could marry his 
son. The presence of field inspectors suggests the monitoring of communal farm labor, which 
means that these people were doing labor service for their lord.    
i. Warring States Agriculture 
The picture of low-intensity Spring and Autumn period food production depicted in the “Seventh 
month” is often contrasted with a more intensive agriculture that is said to have begun in the 
subsequent Warring States period. Francesca Bray argued that “by the Warring States period 
several states appear to have been so thickly populated that cultivation was continuous and 
fallowing was no longer practiced, while double-cropping was even found in some areas. This 
was the time when the use of green manures and other fertilizers first became common, large-
scale irrigation works were undertaken, and a free market in land grew up.”107  
Given the pace of changes in other realms of society, most notably increases in commerce 
and taxation, it seems very likely that there was agricultural innovation in this period. The 
authors of the General History of Chinese Agriculture argue convincingly that the 700-year 
Warring States-Han period saw an increase in crop yields.108 However, apart from large-scale 
irrigation works, there is not much evidence to show that agriculture changed during the Warring 
States period. As shown in the discussion of Western Zhou agriculture in the previous chapter, 
we have a good idea of the crops and livestock people employed, but little knowledge of 
agricultural practices. There is good evidence of fairly intensive land use in the Warring States 
and Han, but no reason to think that such practices (e.g., green manures and other fertilizers) 
were not used in earlier periods.  
107 Bray, Science and Civilisation in China 6.2, 162. 
108 Zhang Bo 張波 and Fan Zhimin 樊志民, eds., Zhongguo nongye tongshi: Zhanguo Qin Han juan 中國
農業通史: 戰國秦漢卷 (Beijing: Zhongguo nongye, 2007), 177–89. 
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Extant agricultural texts of the Warring States periods contain much more information on 
how people thought about agriculture than about real agricultural practice. Unlike later 
agricultural texts like the Fan Shengzhi shu 范勝之書, which may well incorporate materials 
from Warring States texts, they contain very few details. The agricultural section of the Lüshi 
chunqiu reads more like a philosophical text than a practical guide to farming. It mostly consists 
of advice that would have been obvious to any farmer, like making sure to leave space between 
rows for walking and hoeing, and not planting seeds too close together or too far apart.109 
Nonetheless, it makes clear that crops were planted in rows in a system of ridges and furrows, 
and includes some potentially useful advice on how to deal with different soil types.110 It also 
mentions growing two kinds of millet, rice, hemp, soybeans and wheat/barley, exactly the same 
crops mentioned in the “Seventh month” ode centuries earlier. The textual evidence is thus 
inadequate for a satisfactory study of farming techniques.  
Evidence for small-scale irrigation is equally scarce, though given the simplicity of 
digging a ditch from a stream to a field, I expect that it was widespread long before we have any 
textual record of it. The problem is that our main sources on water control works were written by 
central government officials, who were interested in large-scale water-control works built by the 
state.111 Nonetheless, numerous Warring States and Han records mention officials charged with 
maintaining water control systems for irrigation, flood-prevention and transportation, which is 
evidence of their ubiquity.112 For example, Xunzi writes that “the official duties of the director of 
109 Knoblock and Riegel, The Annals of Lü Buwei: A Complete Translation and Study, 660. 
110 Ibid., 656 (26/4); Bray, Science and Civilisation in China 6.2, 105. 
111  Joseph Needham, Wang Ling, and Lu Gwei-djen, Science and Civilisation in China 4.3: Civil 
Engineering and Nautics (Cambridge: Cambridge University Press, 1971), 228–31, 285–96; Watson, 
Records of the Grand Historian: Han Dynasty Vol. 2, 53–60. 
112 Brian Lander, “State Management of River Dikes in Early China: New Sources on the Environmental 
History of the Central Yangzi Region,” T’oung Pao 100, no. 4–5 (2014): 347–53. 
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public works comprise repairing dikes and bridges, keeping open irrigation channels and ditches, 
draining off overflow waters, and storing up water in reservoirs to maintain the water level 
according to the season so that even in bad weather, in times of flood or drought, the people will 
have something to plant and weed 脩隄梁，通溝澮，行水潦，安水臧，以時決塞；歲雖凶敗
水旱，使民有所耘艾，司空之事也.”113 Similarly, a passage from the Lüshi chunqiu, which 
may or may not represent the Guanzhong, suggests that digging irrigation ditches was a common 
practice.114  
The large-scale hydraulic projects built by Eastern Zhou states must have been based on 
smaller-scale prototypes, but we have little evidence of them. The earliest recorded state-
sponsored water control project dates to the state of Zheng, whose minister Zi Si had ditches for 
drainage or irrigation dug in 563, which caused powerful families to lose land, so they had him 
assassinated.115 Zi Chan renewed these works twenty years later and converted brackish land into 
farmland. The state of Wei built a 20-li canal in the 430s that brought water from the Zhang 
River to Ye 鄴 for irrigation.116 This created some of Wei’s best farmland. Regardless of its 
veracity, the fact that hydraulic engineer Zheng Guo was sent from Han to Qin in the story about 
the building of his canal (see Chapter Six) is also evidence that people expected hydraulic 
engineers to come from the central Yellow River valley. And the fact that there were specialists 
in water works at all shows that people were regularly building and repairing such works.  
113 Wang Xianqian 王先謙, Xunzi jijie 荀子集解 (Beijing: Zhonghua, 1988), 9.168; John Knoblock, 
Xunzi: A Translation and Study of the Complete Works vol. 2 (Stanford: Stanford University Press, 1988), 
106. 
114 “When one lacks the strength to do so, do not irrigate land and plough it 量力不足、不敢渠地而耕.” 
Knoblock and Riegel, The Annals of Lü Buwei: A Complete Translation and Study, 653. This is my 
translation. Knoblock and Riegel’s translation of liangli as “manpower” may be better than “strength.” Qu 
di can only refer to irrigation.   
115 Chunqiu Zuo zhuan zhu, 980 (Xiang 10); Legge, Ch’un Ts’ew, 447. 
116 Sima, Shi ji, 29.1408; Watson, Records of the Grand Historian: Han Dynasty Vol. 2, 55. 
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Irrigation will be discussed in more depth in the section on the Zheng Guo project below. 
I will now consider the issues of metal tools and ox-drawn ploughs, which are also plagued by a 
lack of clear evidence. Metal tools are an important issue because they can increase the 
efficiency of agricultural work. Animal traction not only gives humans far more power to work, 
but also has significant socioeconomic implications.   
ii. Metal Tools 
The Eastern Zhou period was a crucial one in terms of the origins and spread of iron, which, 
unlike bronze, is potentially cheap enough to produce to be widely used for implements. 
Increases in archaeological evidence are clarifying the origins of ferrous metallurgy in East Asia. 
It seems that iron smelting technology arrived in China around the eighth century or slightly 
earlier and that cast iron was invented in the mid-lower Yangzi sometime in the fifth or fourth 
centuries.117 Given that iron smelting technology probably arrived from Central Asia, it is not 
surprising that the earliest evidence in China comes from Shaanxi, Gansu and Western Henan, 
often from areas controlled by Qin.118 As has long been known from texts, iron implements 
became rather common during the Warring States period, but only became ubiquitous after the 
Western Han government began mass-producing them. 119  In terms of both technology and 
organization, the Warring States and Han iron works were among the most advanced in the 
world.  
 This was achieved by large-scale operations that could either be private or state-run. 
Wagner notes that iron ore is rather easy to obtain and that the limitation on premodern iron 
117 Wagner, Science and Civilisation in China 5.11: Ferrous Metallurgy, 83–114.   
118 See, for example, Falkenhausen, Chinese Society in the Age of Confucius, 224–33. 
119 Wagner, Science and Civilisation in China 5.11: Ferrous Metallurgy, 115–70. 
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production was not ore, but rather wood.120 Thus iron works were often situated in remote, 
forested locations.  
 Most mainland Chinese scholars emphasize the importance of iron in stimulating the 
economic growth of the Eastern Zhou period, and the replacement of hoes and ploughshares 
made of stone, bone and wood with ones made of iron must indeed have made farm work easier. 
However, iron was probably not in common use until into the mid-Warring States, and the mass 
production of iron tools began only in the second century. 121 More importantly, there is no 
necessary correlation between the material of tools used and the type of economic or political 
organization.122 Unlike the transition from horses to tractors, the transition from using a hoe 
made of stone to one made of iron is not significant enough to transform relations of production 
or the overall economy. The most important issues remain how much time people spent working, 
how much land they had, access to markets, amount and type of taxes, etc. However, iron tools 
are far more useful than those of bone or stone for digging into hard dirt or rocks, and their 
availability was probably essential for the large-scale earth moving works that became much 
more common in the Warring States period. The large-scale water works discussed in the 
following chapter were certainly built with metal tools.  
Having argued that the material of which farm tools does not necessarily have an 
enormous socioeconomic consequence, I will now suggest that the opposite is true of the 
application of animal power to farming. 
 
120 Donald B. Wagner, Iron and Steel in Ancient China (Leiden: E.J. Brill, 1993), 258. 
121 Wagner, Science and Civilisation in China 5.11: Ferrous Metallurgy, 115–70. 
122 Bruce G. Trigger, Understanding Early Civilizations: A Comparative Study (Cambridge: Cambridge 
University Press, 2003), 280–81. 
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iii. Ox-Drawn Ploughs 
The issue of ox-drawn ploughs is often considered a key question of agricultural history, the 
implication being that the knowledge of this technology would profoundly transform society. 
However, livestock were relatively unimportant in Chinese agriculture, and it was probably quite 
common that people were aware of the technology, but lacked access to oxen, let alone horses, 
and thus continued to farm with hoes and suchlike.   
Paul Halstead argues that animal ploughing in the ancient Mediterranean greatly reduced 
the amount of human labor required to produce a given quantity of grain, but did not use land as 
efficiently as did horticulture, so it also reduced the yield of a given area. Because keeping 
livestock required considerable landholdings, this simultaneous reduction of overall yield and 
increase in the amount of surplus grain available to those wealthy enough to own cattle tended to 
increase socioeconomic inequality. 123  Ox-ploughing benefits landholders both because large 
landholdings are required to pasture livestock through the year (and are thus enriched with 
manure) and because the benefits of ploughing are more apparent on larger fields. Livestock can 
also pull wheeled vehicles, and can be rented out, which provide further benefits for their 
owners.  
Ox-ploughing also increased human labor productivity and thus raises agricultural 
surpluses, thereby increasing the number of people who can be engaged in non-agricultural 
occupations. 124  Thus ox-farming permitted increased political organization by creating the 
surpluses that could be used by those in power to feed soldiers, officials, and artisans as well as 
123 Paul Halstead, “Plough and Power: The Economic and Social Significance of Cultivation with the Ox-
Drawn Ard in the Mediterranean,” Bulletin on Sumerian Agriculture Vol. 8: Domestic Animals of 
Mesopotamia 2, 1995, 11–22. Ards are included in the broader category of plough in the following 
discussion. 
124 Bray, Science and Civilisation in China 6.2, 160; Trigger, Understanding Early Civilizations, 196.   
216 
 
                                                 
laborers building walls, moats, tombs or palaces. Thus the question of when ox-drawn ploughs 
began to be used in China is an important question. 
 As discussed above, domesticated cattle arrived in China in the third millennium. 
Although oxen had already been used to draw ploughs by that time in Mesopotamia, many of the 
peoples in arid Central Asia or the steppes would have simply raised them for meat and milk, so 
it is quite possible that the knowledge of ploughing was not transmitted along with the cattle. 
Wheeled vehicles had been around since the mid-second millennium at least, and horse-drawn 
chariots were common, so the idea of pulling things with animals was familiar. It should be noted 
that the throat and girth harness, which was the earliest method of harnessing livestock to 
vehicles or ploughs, would choke the animal if it pulled too hard, and animal traction would have 
been relatively inefficient until the adoption of the breast-strap harness sometime in the late 
Eastern Zhou or Han.125  
 The first thing that must be noted when considering the evidence on ploughs is that not a 
single village from the Shang or Zhou period has been excavated and published, and authors of 
ancient texts were rarely interested in basic economic realities. Another important consideration 
is that the earliest ploughs in China may well have been ards, a.k.a. scratch ploughs, which can 
be made entirely of wood, and thus would not survive archaeologically.126 Thus the general lack 
of evidence for ploughs before the Han cannot be taken as evidence for their absence. 
 Francesca Bray and Joseph Needham combine various types of ambiguous evidence to 
argue that the ox-drawn plough was in use as early as the Longshan period.127 They argue that if 
125 Joseph Needham and Wang Ling, Science and Civilisation in China 4.2: Mechanical Engineering 
(Cambridge: Cambridge University Press, 1965), 303–33. 
126 Bray, Science and Civilisation in China 6.2, 165. 
127 Ibid., 138–66; You Xiuling 游修龄, ed., Zhongguo nongye tongshi: Yuanshi shehui juan 中國農業通
史: 原始社會卷 (Beijing: Zhongguo nongye, 2008), 279. 
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the plough had really been invented in the Eastern Zhou it would have been novel enough to be 
mentioned in texts of the period, which is a plausible argument. More tangibly, they suggest that 
some late Neolithic stone implements were ploughshares, which is possible, though I would 
suggest that if these were indeed ploughshares then they would be quite common.  
 Many of these purported ploughshares come from the lower Yangzi region, which is also 
where two bronze “ploughshares” were discovered in a large elite tomb dating to around 1200.128 
The one whose photograph is available does resemble later ploughshares in shape and size, but, 
being cast with decorations and found in an elite tomb, could not have been a regular farming 
tool, and may well have been used for something completely different. This is especially so 
given that it was many centuries before similar objects were produced as ploughshares. These 
items are often accepted by Mainland Chinese scholars as clear proof of ploughing in the 
period.129 
 Despite arguments to the contrary, there is no convincing paleographic evidence of ox-
drawn ploughs in the Shang,130 and the interpretation of the phrase ou geng 藕耕 from the Odes 
as referring to ploughing teams is highly speculative.131 Few pre-Warring States texts discuss 
agriculture or other everyday activities of commoners and thus the absence of ploughs from them 
is not necessarily significant, but the seeming absence of ploughs from the Odes is quite 
128 On the tombs, see Robert Bagley, “Shang Archaeology,” in The Cambridge History of Ancient China: 
From the Origins of Civilization to 221 B.C., ed. Michael Loewe and Edward Shaughnessy (Cambridge: 
Cambridge University Press, 1999), 171–75; Peng Shifan 彭適凡, Zhan Kaisun 詹開遜, and Liu Lin 劉
林, Changjiang zhongyou qingtong wangguo Jiangxi Xin’gan chu tu qingtong yishu 長江中游青銅王國
江西新淦出土青銅藝術 The Art of Bronze Unearthed at Xingan in Jiangxi (Hong Kong: Liang mu, 
1994), 65. All publications show item 343, which is 9.7cm long and 12.7cm wide; I have not found 
images of the other one.   
129 Zhou, Zhongguo nongju fazhan shi. 
130 Qiu Xigui 裘錫圭, “Jiaguwen suo jian de Shangdai nongye 甲骨文所見的商代農業,” in Gu wenzi 
lunji 古文字論集 (Beijing: Zhonghua, 1992), 164. 
131 Bray, Science and Civilisation in China 6.2, 166–67. 
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surprising, given their frequent descriptions of agriculture.  
 Although everyone agrees that ox-ploughing was practiced in the Warring States period, 
the evidence is surprisingly scarce. The single iron plough edge discovered in a survey of the 
Zhou-Han city of Linzi is often cited in discussions of Warring States ploughs, but the original 
publication makes no claims as to its date, and it may well date to the Han.132 The same applies 
to the excavation at Huixian in 1951.133  
 Many mainland Chinese scholars cite passages that use the word geng 耕 as evidence of 
ploughing, though geng often means simply “to farm.” Another frequently cited piece of 
evidence is the fact that Confucius’ student Sima Geng 司馬耕 was styled Ziniu 子牛 (geng 
meaning “plough,” niu meaning “ox”), which assumes a clear connection between the two 
names.134 Perhaps the only clear references to cattle working fields are the third century “Qin 
farms with oxen” passage discussed below, and this description of fallen officials from the “Jin 
yu”: “now their descendants farm in Qi; the sacrificial animals of the temple are used to work in 
the ditches and acres”今其子孙將耕於齊，宗廟之犧為畎畝之勤.”135 Although it does not 
specify what the cattle were doing, ploughing seems quite likely. By the time of the Qin Empire, 
the use of oxen to farm was widespread, as will be discussed in the following chapter.  
Given the nature of early texts, the lack of evidence on specific farm practices is not 
necessarily significant. However, Warring States thinkers did frequently discuss agricultural 
132 Shandong bureau of artifact management, “Shandong Linzi Qi Gucheng Shijue Jianbao 山東臨淄齊故
城試掘簡報,” Kaogu 6 (1961): plate 1. 
133 Xiao Li 蕭離, “Ji kaogu yanjiusuo zai Anyang, Huixian de kaogu gongzuo 記考古研究所在安陽，輝
縣的發掘工作,” Wenwu cankao ziliao 文物參考資料 1 (1951): 34. 
134 Shi ji, 2214. 
135 Guo yu jijie, 453; Guo yu duben, 404. I translate it somewhat literally, as though their own sacrificial 
cattle have become field oxen, but it probably means that these officials once participated in cattle 
sacrifices in the Jin royal family temple but now their ancestors work with cattle in the fields. 
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work in the abstract, especially as it related to politics, so the paucity of references to cattle in 
relation to farm labor does suggest that cattle were not considered an essential factor of farming. 
This probably has more to do with the availability of cattle than with knowledge of their use. 
 Much of the literature on the subject focuses on when ox-ploughing was first known, 
assuming that such labor-saving technology would certainly have become common. However, 
livestock have been relatively unimportant in Chinese farming in later periods, and so knowledge 
of how to plough with oxen may be much less important than the availability of oxen. In 264 a 
statesman from Zhao used the fact that “Qin farms with oxen” (秦以牛田) as a trait of its 
strength, implying that other states knew about farming with oxen, but lacked adequate oxen.136 
The practice of including oxen drawing wheeled vehicles may have originated in Qin during the 
Warring States period and spread eastward, which also suggests that oxen were more common in 
Qin.137 The populations of the core agricultural areas of the central states may have grown high 
enough that people were forced to reduce fallow time, reducing the amount of land available for 
grazing.138 Third century Qin laws show that the Qin state lent oxen to farmers, which also 
suggests that availability of oxen was the key issue.139   
 Thus the focus on whether people knew about ploughing may be misplaced, and the 
situation may resemble the modern situation in which farmers around the world know about 
tractors, but many do not have access to them. This is also the case with iron tools, which can be 
produced cheaply and in quantity, but only by those with considerable resources. Individual 
136 Liu Xiang 劉向, Zhanguo ce 戰國策 (Shanghai: Shanghai guji, 1985), 618–19; James I. Crump, Chan-
Kuo Tsʻe (Oxford: Clarendon Press, 1970), 336. 
137 Lothar von Falkenhausen, “Mortuary Behaviour in Pre-Imperial Qin: A Religious Interpretation,” in 
Religion and Chinese Society, ed. John Lagerwey (Hong Kong: Chinese University Press, 2004), 132–33. 
138 This was the case in the Han: Bray, Science and Civilisation in China 6.2, 141, 180.  
139  Shuihudi Qin tomb bamboo slips organizing group, Shuihudi Qin mu zhujian 睡虎地秦墓竹簡 
(Beijing: Wenwu, 1990), 25.126–27; Hulsewé, Remnants of Chʾin Law, 74. 
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farmers could not get them until large scale commercial ironworks or the state began to produce 
them in quantity.  
C) Conclusion 
The pressure of war, particularly the need to find more resources and more soldiers, forced 
Eastern Zhou states to innovate in their administrative organization and to aggressively search 
for resources. This involved eliminating other the main rival structures of power, namely 
aristocratic lineages, and incorporating their land and subjects under direct state control. It also 
required extending taxation and military service requirements over people who had previously 
been exempt or ignored and exerting state control over resources that had previously been 
communal or at least untaxed. The Eastern Zhou period was thus a turning point in the 
relationship between human society and the environment.  
 Although our evidence is scanty, I see little evidence for a change in farming technology 
or techniques that compare in any way with the social, economic and political changes that 
occurred in the period. The agricultural economy must have changed dramatically with the rise 
of markets and of large-scale, uniform, taxation systems. Thus the pressures of taxation and 
market forces, not to mention the opportunities provided by markets, probably had a significant 
impact on farming, but not necessarily in terms of tools and techniques. This changed in the late 
Warring States and Han when iron tools came into common use.  
 The state and people of Qin were fully integrated into the Eastern Zhou world, and 
participated in most of the trends described in this chapter. However, militarily strong and 
protected by natural barriers, Qin was not forced to transform itself quite as quickly as many of 
its neighbors. But, as will be described in the next chapter, Qin adopted many of their reforms 










The land of Qin is a fortress sheltered by mountains and encircled by the Yellow River, a 
country defended on all four sides. From Lord Mu down to the King of Qin, Qin’s rulers 
were among the most virile of the Zhou leaders for more than twenty lords. Was this 








The Qin polity arose on the western edge of the Western Zhou realm before occupying the 
Guanzhong and becoming one of the most powerful states of the Eastern Zhou period (771-221). 
The most obvious characteristics of the Qin state in comparison to the other Eastern Zhou states 
were its late arrival on the scene, its military might, and its relatively centralized government. 
However, Jia Yi may well be right that nothing was more important for Qin’s success than its 
position in the fertile and well-defended Guanzhong hundreds of kilometers from the capital city 
of any other state. When Qin’s rulers were weak, or there was internal strife, it did not have to 
deal with the immediate threat from its neighbors, unlike the Zhou states in the east that were 
1 Sima Qian 司馬遷, Shi ji 史記 (Beijing: Zhonghua, 1959), 6.277; William H. Nienhauser, ed., The 
Grand Scribe’s Records 1: The Basic Annals of Pre-Han China (Bloomington: Indiana University Press, 
1994), 164.Translation modified. Part of this phrase is attributed to Qin minister Zhang Yi 張儀 in a story 
that may well have been read by Jia Yi in some form and was later included in the Zhanguo ce. It may 
also be a commonly known phrase describing Qin. See the first paragraph of Chapter Seven, in which it is 
presented in a different translation.   
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much closer to their rivals. Qin’s ability to avoid the inter-state warfare of the Zhou states, and 
protected it from many of the pressures that forced them to innovate. But when Qin had a series 
of competent and aggressive rulers in the fourth century it adopted the state-strengthening 
reforms pioneered in other states. 
 It was probably because Qin eventually destroyed its rivals that we now have a much 
better record of its reforms than of those of its rivals. We know very little of the reforms in Wei 
that provided the blueprints for Qin’s own reform. Thus we cannot say that Qin’s success was 
due to the success of its reforms compared to those of its rivals. But we can be sure that these 
reforms greatly increased the power of the state over the environment. Not only did its system of 
land grants give it unprecedented control over the agricultural landscape, its command of its 
subjects’ labor allowed it to modify the environment on a previously impossible scale. The most 
famous examples of this were the Great Wall and the First Emperor’s Mausoleum. But it was the 
Zheng Guo irrigation project that had the greatest impact on the environment, and it will be 
examined below. The Warring States period stands out as a time of revolutionary transformation 
between human society and the environment because many of Qin’s reforms have been inherited 
by its successors up to the present. 
 Unfortunately we have very little scientific evidence of this transformation. Because 
paleoclimatologists and paleoecologists are mostly concerned with understanding large scale 
climate systems, there are few detailed studies of short periods. However, studies of charcoal in 
the soil confirm the impression we get from historical sources, which is that human impact on 
the Guanzhong’s environment increased dramatically from the early Eastern Zhou to the Han.2 
2 Chun Chang Huang et al., “Charcoal Records of Fire History in the Holocene Loess–soil Sequences 
over the Southern Loess Plateau of China,” Palaeogeography, Palaeoclimatology, Palaeoecology 239 
(2006): 34–37; Zhihai Tan et al., “Holocene Wildfires Related to Climate and Land-Use Change over the 
223 
 
                                                 
Charcoal deposits are evidence of human burning of vegetation, probably related to agriculture, 
so these increases represent increasing population spreading around the plain. We will need more 
research on the region’s soils in order to tell how representative these studies are. 
A) Qin History from the Origins until the Fourth Century 
The Qin polity arose in the upper Wei River valley as a subordinate of the Zhou which fought the 
Zhou’s enemies in the region.3 After the Zhou court was driven out of the Guanzhong in 771, 
Qin helped them flee to Luoyang. As a reward, the Zhou king promoted the Qin rulers to the 
status of lords, ranking alongside the Zhou lords in the east, and enfeoffed them with the former 
Zhou heartland in the western Guanzhong.4 Qin remained isolated from other Zhou states in the 
upper Wei River valley for several decades until it managed to take the western Guanzhong, 
which served as their base for the following three centuries. The defining characteristic of the 
early Qin polity was its military power, as demonstrated in its ability to protect the Zhou court 
and then conquer the Guanzhong without help from allies.     
Like the Zhou before them, the Qin arose in the arid Loess Plateau before moving into 
the Guanzhong, and thus were probably more dependent on pastoralism than peoples to the East 
and South. 5  At this time the peoples living to the north and northwest of the Guanzhong 
Weihe River Basin, China,” Quaternary International 234, no. 1–2 (2011): 171. The increase in charcoal 
in the Zhou-Han period is visible in all of the samples, including two from the Zhouyuan. 
3 Li Feng, Landscape and Power in Early China: The Crisis and Fall of the Western Zhou, 1045-771 BC 
(Cambridge: Cambridge University Press, 2006), 262–76. 
4 Finding the earlier practice of translating the titles of Eastern Zhou nobles according to early modern 
European terminology misleading, scholars now often translate the title gong 公 as the more generic 
“lord.” Given that they were often the rulers of powerful states, I find this preferable to the traditional 
“duke.” Yuri Pines et al., eds., Birth of an Empire: The State of Qin Revisited (Berkeley: University of 
California Press, 2013), xi. 
5 Studies of the teeth of people in the area where Qin originated, who may or may not be “Qin” people, 
confirms that meat was a significant part of their diet, though they also depended on agriculture. Wei 
Miao et al., “Dental Wear and Oral Health as Indicators of Diet among the Early Qin People,” in 
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practiced a mix of farming and pastoralism and occupied a cultural and ecological space between 
the farmers to the south and the increasingly nomadic peoples of the north.6 This ecological zone 
was also home to the peoples known to the Zhou as Rong 戎 and Di 狄, and thought of as 
uncultured “barbarians,” who were eventually assimilated into the Zhou population.7 Warfare 
between the Qin and Xiongnu in the third century eliminated this mixed zone and created the 
boundary between steppe and sown that is often interpreted as an ecological boundary. In fact the 
ecological transition between fully arable land and steppe is a mix of arable, well-watered, 
valleys and arid uplands hundreds of kilometers wide, not a clear line. The divide between steppe 
and sown is more an artifact of political history than of ecology. 
The Zhou court had been defeated by a coalition of Zhou people and their Rong allies, 
who Qin then fought for control of the Guanzhong. After defeating them, Qin Lord Wen 
“gathered the remaining Zhou people.”8 At that time the Qin polity was composed of a Qin 
political elite ruling over an existing population of Zhou and Rong commoners. The arrival of 
Qin in the Wei river plain in the early Eastern Zhou is very clear archaeologically because of 
their mortuary practices.9 In contrast to the Shang and Zhou, who buried their dead lying flat on 
Bioarchaeology of East Asia: Movement, Contact, Health, ed. Kate Pechenkina and Marc Oxenham 
(Gainesville: University Press of Florida, 2013). 
6 On the people of the northern regions and their relationship with the Zhou and Qin, see Li, Landscape 
and Power, 175–87; Nicola Di Cosmo, Ancient China and Its Enemies: The Rise of Nomadic Power in 
East Asian History (Cambridge: Cambridge University Press, 2002), esp. 68–90; Yang Jianhua 楊建華, 
Chunqiu Zhanguo shiqi Zhongguo beifang wenhua dai de xingcheng 春秋戰國時期中國北方文化带的
形成 (Beijing: Wenwu, 2004), 36–43; Jenny F. So and Emma C. Bunker, Traders and Raiders on China’s 
Northern Frontier (Seattle: Arthur M. Sackler Museum, 1995). 
7 Di Cosmo, Ancient China and Its Enemies, 93–126. 
8 Shi ji, 5.179; Nienhauser, Grand Scribe’s Records 1, 91. 
9 Much of this and the following paragraph are based on Lothar von Falkenhausen, “Mortuary Behaviour 
in Pre-Imperial Qin: A Religious Interpretation,” in Religion and Chinese Society, ed. John Lagerwey 
(Hong Kong: Chinese University Press, 2004), 109–72; Lothar von Falkenhausen, “The Waning of the 
Bronze Age: Material Culture and Social Developments, 770–481 B.C.,” in The Cambridge History of 
Ancient China: From the Origins of Civilization to 221 B.C., ed. Michael Loewe and Edward 
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their backs in tombs oriented north-south, higher-ranked Qin people buried their dead in a flexed 
position, which ranged from bent legs to fetal position, in which the tomb was oriented east-west 
with the head towards the west. Some people continued to be buried in the Zhou fashion.10   
Other peculiarities of Qin in relation to other Zhou states during the early Eastern Zhou 
period include a relative conservatism in bronze vessel styles and a clear difference between 
vessels produced for use and those produced for burial, known as mingqi 明器. Mingqi were 
often small, made of cheaper materials and were not functional, such as vessels made with the 
lids built on. They were much more common in Qin than in other Zhou areas in the early Eastern 
Zhou. Qin also buried their dead with provisions of grain and meat, the former often stored in 
ceramic model granaries. In the middle Eastern Zhou Qin tombs also begin to include pottery 
animals and ox-drawn carts, a practice that spread to other Zhou areas and became common in 
the Han. 
 By far the most important source on Qin political history is Sima Qian's “Basic Annals of 
Qin” (Shi ji chapter 5). Unlike the Shi ji’s “Hereditary Houses” of Eastern Zhou ruling families, 
which are based almost entirely on the Zuo zhuan, the Warring States Slips (Zhanguo ce) and 
other texts that we still have, the “Basic Annals” is based to a considerable degree on the “Qin 
record(s) 秦記,” the only official historical records of any of the Warring States to survive the 
burning of books by the Qin First Emperor.11 If one took the material from the Zuo zhuan,  
Shaughnessy (Cambridge: Cambridge University Press, 1999), 486–97. 
10 On Qin material culture, see Wang Xueli, Qin wuzhi wenhua shi 秦物質文化史 (Xi’an: San Qin, 1994); 
Li Xueqin, Eastern Zhou and Qin Civilizations (New Haven: Yale University Press, 1985), 222–62. 
11 With the partial exception of the Bamboo Annals, which are the annals of Wei 魏 up to 299 B.C. On the 
composition of the “Basic Annals of Qin,” see Shi ji, 15.685–87; Fukita Katsuhisa 藤田胜久, “Shi ji” 
Zhanguo shiliao yanjiu 《史記》戰國史料研究 (Shanghai: Shanghai guji, 2008), 221–69. Sima does not 
specify if ‘Qin ji’ was a single text; his statement that it “does not include months or days” matches with 
the year-by-year annals of the “Qin Basic Annals,” and with those unearthed at Shuihudi. Based on 
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Warring States slips and related materials from the “Basic Annals,” one would be left with a 
rather bare annals of important political events, which is probably the “Qin records.”12 There is 
also a shorter, but slightly different, Qin annals towards the end of the Basic Annals of the Qin 
First Emperor, which is probably another version of the “Qin record(s).” 13  Archaeological 
research on Qin has been based on the “Basic annals,” and has generally corroborated Sima 
Qian’s account, though it tells us little about socioeconomic history.  
 Like the Shi ji's other histories of aristocratic families, the “Basic Annals” begins with 
mythical rulers. Based on its similarity with these chapters, I suspect that the materials at the 
beginning of the “Basic Annals” were added or rewritten from other materials by Sima Qian.14 In 
the “Basic Annals” the Qin lineage begins with Zhuanxu 顓頊, grandson of the mythical Yellow 
Emperor, after which the Sage king Shun 舜 gives them the lineage name Ying 贏. 15 Other 
mythical ancestors serve the Xia and the Shang dynasties, including some who protect the west 
for the Shang dynasty. Later on the Zhou king Mu enfeoffs them at Zhaocheng 趙城 (in Shanxi), 
after which they have the surname Zhao. This probably includes mythical stories that circulated 
long before Sima’s time, such as the story in the recently discovered Tsinghua texts which say 
diction, on its wealth of detail and on the fact that it contains information about the fall of Qin, the sixth 
chapter of the Shi ji, the “Basic Annals of the Qin First Emperor,” is clearly based on different sources 
than the “Qin Basic Annals,” but has some annals-type material included at the end.  
12 This is similar to a different kind of Qin annals excavated from the tomb of a minor official: Gao Min 
高敏, Yunmeng Qin jian chu tan 雲夢秦簡初探 (Zhengzhou: Henan renmin, 1979), 12–17, 122–47. 
13 Shi ji, 6.285–89; Nienhauser, Grand Scribe’s Records 1, 170–73. 
14 The inscriptions on the stone chimes unearthed from the Qin royal tombs of the sixth century prove that 
the claim of the Qin royal lineage to descend from Zhuanxu 顓頊 (Gaoyang 高陽) existed quite early. 
Wang Hui 王輝, Jiao Nanfeng 焦南峰, and Ma Zhenzhi 馬振智, “Qin gong damu shiqing canming 
kaoshi 秦公大墓石磬殘銘考釋,” Zhongyang Yanjiuyuan Lishi Yuyan Yanjiusuo jikan 中央研究院歷史
語言研究所集刊  67, no. 2 (1996): 263–309. 
15 These early myths are often considered accurate historical records by Chinese historians, for example 
Lin Jianming 林劍鳴, Qin shi gao 秦史稿 (Shanghai: Shanghai renmin, 1981), 10–34. 
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that the Qin are the descendants of the Shang people.16 This will have to be considered a Warring 
States legend unless archaeologists find evidence of Shang people in the region in the early Zhou 
period.17   
Archaeological discoveries in Gansu would suggest that the earliest reliable sections of 
the “Basic Annals” are those of late Western Zhou date. 18 After mentioning the connection 
between the Qin house and that of Zhao in Shanxi, and the relationships between Qin people and 
the Zhou kings Cheng (r. 1042-1006) and Mu (r. 956-918), the account describes how Zhou King 
Xiao (872-866) assigned Feizi 非子 to breed horses in the area between the Qian and Wei rivers 
and enfeoffed him at Qin 秦, whose location remains unclear, but is probably somewhere in the 
upper Wei River valley.19  Following fighting with the Rong people, Zhou King Xuan 宣（r. 
827-782）granted Qin Lord Zhuang (r. 821-778) both Quan Qiu 犬丘, the original home of 
Feizi, and the land originally granted to Feizi, giving him control over much of the mountainous 
16 These Warring States-era texts claim that following the early Western Zhou rebellions of the Shang 
people, Zhou king Cheng moved some Shang people westward where they became the Qin: King Cheng 
“moved the Shang people westward to Zhuwu to control the knavish and violent Rong. These were the 
ancestors of Qin. For generations they protected Zhou. （遷）商盍（蓋）之民于朱虍+壬以御奴之
戎，是秦先=（先人？）殜（世）乍（作）周尸+山.” Li Xueqin, ed., Qinghua daxue cang Zhanguo 
zhujian 清華大學藏戰國竹簡, vol. 2 (Shanghai: Zhongxi, 2011), 242. The editors suspect the last graph 
is xian 仚, which they phonetically link to han扞, which Du You glossed as wei 衛 “protect.” Whether or 
not this interpretation is correct, the Shi ji also claims that Qin protected Zhou in the west, so this is likely 
to be the meaning.  The editors argue that 虍+壬 in Chu texts is often read as wu吾, and thus equate 朱虍
+壬 with the Zhuwu 朱圉 mentioned in the “Yugong,” which the geography chapter of the Han shu writes 
Zhuyu 朱圄 and places in Ji County冀縣 of Tianshui Commandery 天水郡. The exact location is unclear; 
the editors of the Historical Atlas of China (vol. 2 p. 5) say it is southwest of Gangu County. See also 
Hanshu bushu fasc. 16 p 24.    
17 The idea that Qin originated in the east is still accepted by some scholars: Zhao Huacheng 趙化成, 
“New Explorations of Early Qin Culture,” in Birth of an Empire, 53–70. 
18 Fujita suggests that true records begin with Qin Zhong and Zhuang gong. Jin Dejian suggests that the 
record in the “Basic Annals of Qin’s” that Qin Duke Wen first appointed a scribe in 753 to record affairs 
represents the origins of the “Qin records”: Fujita, “Shi ji” Zhanguo shiliao yanjiu, 231; Jin Dejian 金德
建, “‘Qin ji’ kaozheng 《秦記》考徵,” in Sima Qian suojianshu kao 司馬遷所見書考 (Shanghai: 
Shanghai renmin, 1963), 419. 
19 Some say it is at the confluence of the Qian and Wei rivers in modern Baoji, some say it is in Longxi, 
Gansu: Qian Mu 錢穆, Shi ji diming kao 史記地名考 (Beijing: Shangwu, 2001), 343. 
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region to the west of modern Baoji. 
 The earliest archaeological evidence of people that can be linked with Qin comes from 
late Western Zhou burials in the Gangu-Tianshui-Lixian area of eastern Gansu. The earliest of 
the twelve Western Zhou burials at Maojiaping, Gangu, were dated to the early Western Zhou in 
the initial publication, but, based on a systematic excavation of the site, archaeologists now 
believe that the earliest tombs date to the late Western Zhou.20 All twelve were pit burials with 
corpses in flexed position facing west, all traits of Qin burials in later periods. Clearly these 
people were members of the same larger group from which Qin arose.  
   The inscriptions on the vessels at Dabuzishan, Li County, Gansu, link the area with Sima 
Qian's description of early Qin activity in the area. The archaeological evidence from smaller 
tombs at Dabuzishan matches with those from Maojiaping, and suggests that Qin arose from a 
group of people with strong cultural links to the Zhou. This is not surprising given that Zhou 
homeland in the Zhouyuan lay just to the east, easily reached via the Qian 千/ 汧 River valley. 
   Sima Qian recounts that in reward for helping them move east after being attacked by the 
Rong, the Zhou king elevated Qin Lord Xiang to the status of lord (gong 公), allowing Qin rulers 
to engage as equals in diplomatic rituals with other Zhou lords, and awarded them the lands of Qi 
岐 and Feng 豐, namely the whole capital region of the Western Zhou state.21 It took Qin several 
decades to expel the Rong, and it was almost sixty years later, in 714, that they moved their 
capital into the plain, establishing Pingyang 平陽 near Baoji. 
Like the other powerful Zhou states, Qin expanded its territory by extinguishing and 
20 Liang Yun 梁云, personal communication, November 2012. The original publication is Gansu Cultural 
Relics Work Team and Beijing University Archaeology Department, “Gansu Gangu Maojiaping yizhi 
fajue baogao 甘肅甘穀毛家坪遺址發掘報告,” Kaogu xuebao 3 (1987): 359-96. 
21  Shi ji, 179; Nienhauser, Grand Scribe’s Records 1, 90–91. 
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absorbing local polities and establishing direct administration over some areas. 22  In 713 it 
eliminated Dang She 蕩社, south of the Wei River.23 In 697 it attacked the Peng Xi 彭戲 polity 
near Mt. Hua, at the eastern tip of the plain. In 688 it attacked the Rong of Gui 邽 and Ji 冀, in 
the Tianshui area of Gansu and made them into counties.24 The following year it made Du 杜 and 
Zheng 鄭 into counties and eliminated lesser Guo 虢. Zheng and Guo were probably located in 
or near the Zhouyuan, near the Qin capital, while Du was just south of modern Xi'an.25 In 677 
the rulers of Liang 梁 and Rui 芮, both at the eastern end of the plain, went to the Qin court, 
presumably placing themselves in some relationship of subservience to Qin. Qin destroyed them 
in 640. 
The Shi ji says that Qin made Gui, Ji, Du and Zheng into counties, which would make 
them the earliest counties mentioned in any early text.26 Creel questioned these references on 
various speculative but plausible grounds, most importantly the fact that Shi ji was written at a 
time when counties were common, and thus this may be a simple anachronism.27 Given that the 
other early references to counties come from records of the neighboring states of Jin and Chu, 
and are roughly contemporary, Creel’s argument against Qin counties is weak. I think it likely 
that Qin used the term xian for territories that were either directly administered or granted as 
prebends. This contrasts with the Rong people who Qin subsequently conquered but allowed to 
administer themselves as Qin subjects. This interpretation is suggested by the fact that the four 
early xian were established in excellent farmland along the Wei River that Qin would certainly 
22 This paragraph is based on  Shi ji, 182–89; Nienhauser, Grand Scribe’s Records 1, 92–98. 
23 Possibly near Xi’an: Nienhauser, Grand Scribe’s Records 1, 92; Qian, Shi ji diming kao, 271. 
24 Qian, Shi ji diming kao, 368. 
25 Li, Landscape and Power, 245–62; Qian, Shi ji diming kao, 275. 
26  Shi ji, 1.182; Nienhauser, Grand Scribe’s Records 1, 92–93. 
27 Herrlee G. Creel, “The Beginnings of Bureaucracy in China: The Origin of the Hsien,” The Journal of 
Asian Studies 23, no. 2 (1964): 172–73. 
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want to incorporate (discussed below), whereas Rong territory to the north was dry and mainly 
suitable for pasture. Qin was more concerned with eliminating the Rong as a military threat than 
with directly administering them.   
It is clear from the way these matters are discussed in early texts that holdings of each 
polity were still understood primarily in terms of populations, rather than territories. This was 
probably because the population was sparse enough that there was still uncultivated land 
between many settlements. Land, of course, is useless to a ruler without people to make it 
productive, and thus people only came to think of political power in terms of territory in places 
that were cultivated. 
i. Qin Political History, 677-338 
In 677, Qin moved its capital about 30 km eastwards from the Baoji area to Yong 雍, in the 
Zhouyuan, where it remained for almost three centuries. The Zhouyuan was considered the 
heartland of the Zhou people, and had been a primary ritual center of the Western Zhou state. 
Qin’s legitimate occupation of it must certainly have helped increase its standing among the 
other Zhou states, which had been founded by relatives or allies of the Zhou founders, Kings 
Wen and Wu, whose worship was central to the entire ritual-lineage system that symbolically 
united the Zhou political-military alliance.  
In addition to its symbolic importance, Yong also lay at the confluence of the travel routes 
that connected the upper Wei River valley (known as Long 隴) and the Sichuan basin (Shu 蜀) 
with the middle and lower Yellow River valley.28 As Sima Qian says “Lords Wen, De, and Mu of 
Qin made their capital at Yong, which was situated between the commodities of Long 隴 and Shu 
28 See the map in Wang, Qin wuzhi wenhua shi, 208. 
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蜀, and had many merchants 秦文,(德),缪居雍，隙隴蜀之貨物而多賈.” 29  While his 
depiction of a mercantile community may reflect his own time more than the Spring and Autumn 
period, there is no question that Yong was ideally suited for moving south and west, and was 
several hundred kilometers away from any other powerful states. From this position Qin 
consolidated its power. 
The Zuo zhuan and Guo yu, our main sources on Spring and Autumn period political 
history, contain very little information about Qin, except for some detailed narratives of Qin 
relations with Jin during the time of Qin Lord Mu (r. 659-21).30 This is probably because the Zuo 
zhuan’s sources came from Jin and other states to the east and south. The main significance of 
these events in Qin history is that Qin was able to confirm its position as one of the leading Zhou 
states. Jin was the most powerful state in the Zhou world at the time, and Qin’s ability to fight it 
as an equal shows that Qin was one of the most formidable military forces in East Asia at the 
time.  
Qin and Jin frequently fought over the strip of land in the eastern Guanzhong north of the 
Wei River. This is a flat and fertile area along the Yellow River that was then separated from 
other Qin settlements by the large non-arable section of the Guanzhong. Qin first moved into this 
area in 644, when it captured the ruler of Jin in a battle, who then gave Qin some towns west of 
the Yellow River as a gift for freeing him. This was the first time Qin’s control extended to the 
Yellow River.31 Jin was the only powerful Zhou state with which Qin shared borders, so its 
29 Shi ji, 129.3261; Burton Watson, Records of the Grand Historian: Han Dynasty Vol. 2 (Hong Kong: 
Renditions-Columbia University Press, 1993), 441.  
30 On Qin’s relationship with Jin, see Lin, Qin shi gao, 117–45. The Zuo zhuan’s account is summarized in 
Shi ji, 5.186–93; Nienhauser, Grand Scribe’s Records 1, 95–100. 
31 Qin also briefly controlled towns east of the river. Yang Bojun 楊伯峻, Chunqiu Zuo zhuan zhu 春秋左
傳注 (Beijing: Zhonghua, 1990), 367; Shi ji, 5.189, 14.589; Nienhauser, Grand Scribe’s Records 1, 98. 
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internal conflicts allowed Qin to focus its energies in other directions. 32  When Jin’s three 
powerful lineages Wei 魏, Han 韓 and Zhao 趙 overthrew the royal house and divided the state 
between them, a situation that was formalized in 403, Wei took control of the eastern Guanzhong 
and built a wall to defend the land from Qin. Qin fought Wei over this land for several centuries, 
conquering it for good in 330.33  
In his description of Qin’s situation at the time Lord Xiao came to power in 361, Sima 
Qian states that “Qin was situated in the secluded land of Yong and did not participate in the 
covenants with the feudal lords of the Central States, who treated Qin as an uncivilized Yi or Di 
people (i.e., as barbarians) 秦僻在雍州，不與中國諸侯之盟，夷狄遇之.”34 I believe this is an 
accurate description. The sparse textual record of the mid-Eastern Zhou period suggests that Qin 
was not an important player in the affairs of the Zhou states from the death of Lord Mu in 621 
until the fourth century, which is not surprising because its capital at Yong lay hundreds of 
kilometers from those of its closest Zhou neighbors, most of whom had many close neighbors. 
The absence of Qin from routine Zhou inter-state affairs is suggested both by the paucity of 
references to Qin in the records of the eastern states, and in the fact that the interactions with 
other Zhou states recorded in the “Basic Annals of Qin” for this period consist almost entirely of 
its rivalry with Jin. Yuri Pines is correct that the depiction of Qin as a barbaric, non-Zhou state 
was invented in the Warring States period and came to be accepted by Han people like Sima 
Qian.35 However, Sima’s description that the Zhou states thought of Qin as barbarians because 
32 As noted in Shi ji, 5.197; Nienhauser, Grand Scribe’s Records 1, 104. 
33 The details of these wars can be found in the Zuo zhuan and in chapters 5, 39 and 44 of the Shi ji. 
34 On “夷狄遇之,” see Édouard Chavannes, Les Mémoires Historiques de Se-ma Ts’ien, vol. 2 (Paris: 
Adrien Maisonneuve, 1967), 253 n.314; Shi ji, 5.202; Nienhauser, Grand Scribe’s Records 1, 108. Pi 僻 
means secluded, but here it also implies “hid themselves away in Yong.” 
35 Yuri Pines, “The Question of Interpretation: Qin History in Light of New Epigraphic Sources,” Early 
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they were far away and were not regular participants in the affairs of Zhou states may well have 
a basis in truth. 
The Qin rulers had little to gain from competing with the powerful Zhou states and, apart 
from occasional wars with Jin and its successors over the eastern Guanzhong, may have 
interacted more with their non-Zhou neighbors to the north, west, and south. Qin’s ability to 
retreat from the affairs of the Zhou states, which allowed it to consolidate its hegemony, if not 
outright control, over a large region surrounding the Wei River valley, was due to the defensive 
advantages of the Guanzhong basin and to its formidable military. It probably also spared Qin the 
pressure that forced eastern states to adopt political innovations. 
Qin had been interacting with the Rong people since it arose as a polity; the Rong were 
its main rivals in the first centuries of its existence, and Qin wars to conquer the Guanzhong were 
mostly fought against the Rong. Qin continued its war against the Rong with an attack on their 
settlement at Maojin 茅津, near modern Sanmenxia, Henan, in 659.36 Qin is generally assumed 
to have held on to this territory, giving it control of the vital Hangu 函谷 pass, the only straight 
route from the Guanzhong to the central and lower Yellow River valley. 
In 623, Qin defeated the king of the Western Rong, “adding twelve walled towns and 
extending its territory by 1000 li, thereby becoming the hegemon of the Western Rong.”37 This 
China 29 (2004): 1–44; Yuri Pines, “Biases and Their Sources: Qin History in the ‘Shiji,’” Oriens 
Extremus 45 (2005): 10–34. 
36 Maojin was located near modern Pinglu 平陸 County, Shanxi, across the river from Sanmenxia. Qian, 
Shi ji diming kao, 512; Lin, Qin shi gao, 117. 
37 “秦用由余謀伐戎王，益國十二，開地千里，遂霸西戎.” Guo usually meant “walled independent 
town” at this time; even in large states the guo referred only to the capital city, thus it would be 
misleading to translate it as “states.” The story of Qin’s conquest of the Rong related by Sima Qian seems 
to have been taken from a Warring States work of political argumentation; parts of it also appear in the 
Han Feizi: Shi ji, 5.192–94; Nienhauser, Grand Scribe’s Records 1, 100–01; Wang Xianqian 王先謙, Han 
Feizi jijie 韓非子集解 (Beijing: Zhonghua, 1998), 71–72. 
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permanently weakened the Rong as a military power and secured Qin's hold over the region.38 
Although we cannot be sure of the exact location of the Western Rong settlements taken by Qin, 
they were probably located west of Qin territory in the upper Wei River valley and/or north of it 
in the Jing River drainage. Qin’s control of these areas allowed Qin people to move into the area, 
as shown by Qin graveyards appearing in the area after c. 550.39 Because the Rong areas to the 
north and west were too dry to make good farmland, and those to the east were occupied by 
powerful states, the fertile Han River valley and Sichuan plain were the obvious areas for 
expansion, despite the Qinling Mountains in between.   
Following its conquest of the Guanzhong and defeat of the Rong in the seventh century, 
Qin does not seem to have expanded much during the following two centuries. It presumably 
consolidated its control over its already substantial realm and extended its control into the 
sparsely populated mountainous areas that surrounded it on all sides except east.  
Qin’s southward expansion is only hinted at in our sources, and may not have been very 
focused until the fourth century. The Hanzhong plain is by far the largest plain in the 
mountainous region between the Guanzhong and the Sichuan basin. It lay about 200km south of 
the Qin capital Yong via a difficult mountain trail, and Qin conquered it at some point. A gift 
offered in 475 to Qin by Shu 蜀, in the Sichuan basin, shows that Qin was in contact with 
polities far to the south.40 The Shi ji records that Qin built walls around South Zheng 南鄭, the 
settlement in the center of the Hanzhong plain, in 451, which then rebelled against Qin in 441, 
38 In addition to the pressure from the Zhou states to the south, the Rong people were also facing the 
rising nomadic powers to their north: Di Cosmo, Ancient China and Its Enemies. 
39 Falkenhausen, “The Waning of the Bronze Age,” 488. 
40 Given that Chu and Jin also sent lu賂 to Qin, it was clearly some kind of diplomatic gift between 
equals, and does not signify “tribute” or any other token of subservience. Shi ji, 5.199, 15.688–89; 
Nienhauser, Grand Scribe’s Records 1, 106. 
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and that in 387 Qin and Shu fought a war over it.41 Qin only managed to take the whole upper 
Han River valley from Chu in 312, four years after having conquered the Sichuan basin. It is 
clear that there is a whole history of interaction with the region that is ignored by our sources.42      
ii) Administration 
Despite its military strength, Qin’s administration was unsystematic in the Spring and Autumn 
period. 43 The Qin ruler “worked through a select group of trusted lieutenants instead of a well-
developed administrative structure.”44 Rather than offices, these “lieutenants” were appointed to 
specific ranks that were rarely associated with specific duties. Unlike the other Zhou states, 
where rival lineages had been building their positions for several centuries by this point, no 
lineage rivaled that of the Qin royal house. There is no suggestion in any text that the Qin royal 
house was ever in danger of being overthrown from within. Noble lineages were sometime able 
to exercise considerable power over issues like succession, but none had enough power and 
prestige to challenge the royal house for the throne.  
 The Shi ji records that Qin first appointed scribes to record the affairs of the court in 753, 
41  As Nienhauser notes, the “Basic annals” records that Qin took Nan Zheng from Shu while the 
“Chronological Table of the Six Kingdoms” records that Shu took it from Qin. Shi ji, 5.199–200, 15.679, 
700, 713; Nienhauser, Grand Scribe’s Records 1, 106–7. 
42 On Qin expansion, see chapters 5 and 6 of the Shi ji, as well as Steven F Sage, Ancient Sichuan and the 
Unification of China (Albany: State University of New York Press, 1992); Derk Bodde, “The State and 
Empire of Ch’in,” in The Cambridge History of China Vol. 1: The Ch’in and Han Empires, 221 B.C.–A.D. 
220, ed. Denis Twitchett and John Fairbank (Cambridge: Cambridge University Press, 1986), 20–102; 
Mark Edward Lewis, “Warring States Political History,” in The Cambridge History of Ancient China: 
From the Origins of Civilization to 221 B.C., ed. Michael Loewe and Edward Shaughnessy (Cambridge: 
Cambridge University Press, 1999), 587–650. 
43 By administration, I mean “the process or activity of running a business, organization, etc.” (OED 
online June, 2015) 
44 Melvin Thatcher, “Central Government of the State of Ch’in in the Spring and Autumn Period,” Journal 
of Oriental Studies 23, no. 1 (1985): 33. 
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after the Qin ruler had been made a lord but three years before they moved into the Guanzhong.45 
This may represent the first time Qin used writing in administration, but more likely represents 
the creation of an increasingly formal court. The date is only twenty-four years after the first 
record in the “Basic Annals” that is dated to a specific year (襄公元年, 777), which lends some 
credence to the idea that the “Basic Annals” include Qin’s own annals, though it is possible that 
they simply began with Lord Xiang because the authors considered him the first Qin lord. Given 
the stability of the Qin state, it is quite possible that Sima Qian’s annals incorporate some form of 
Qin’s annals that had been recorded since 753.  
 There are no clear records of early Qin administrative organization. The “Qin Basic 
Annals” mentions a “scribe of the interior” (nei shi 内史) around 626, which was originally a 
Western Zhou office that was continued by Eastern Zhou states.46 Qin may well have had a nei 
shi at the time, but since this passage seems to be a Warring States polemical text rather than a 
quote from Qin’s annals, it is not reliable evidence.47 There are a few references to Qin’s da fu 大
夫, but that is just a general term of high officials.48 There is a single mention of a Qin bu geng 
不更, perhaps a military rank, but nothing more is heard of this term until it later became one of 
Qin’s ranks.49 
The most important early official seems to have been the shu zhang 庶 長 
45 “初有史以記事” Shi ji, 5.179; Nienhauser, Grand Scribe’s Records 1, 91.     
46 Yang Zhenhong 楊振紅, “Cong Qin ‘bang,’ ‘neishi’ de yanbian kan Zhanguo-Qin-Han shiqi jun xian 
zhi de fazhan 從秦‘邦’、‘内史’的演變看戰國秦漢時期郡縣制的發展,” Zhongguo shi yanjiu 中國史研
究 4 (2014): 49–68; Li Feng, Bureaucracy and the State in Early China: Governing the Western Zhou 
(Cambridge: Cambridge University Press, 2008), 75–76, 308. 
47 This is the passage on Qin’s war with the Rong in 623 that was mentioned above. Shi ji, 5.193; 
Nienhauser, Grand Scribe’s Records 1, 100. I discuss the nei shi in the following chapter.  
48 Lin, Qin shi gao, 83; Yang, Chunqiu Zuo zhuan zhu, 990. 
49 Yang, Chunqiu Zuo zhuan zhu, 866 (Cheng13). 
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“chief/commander of the People.” This was probably a rank, which signified the high status of 
the holder, rather than an official title with specified duties. It was unique to Qin, which shows 
that Qin’s early administration was not an imitation of the Zhou court. This position remained 
one of Qin’s highest ranks into the Warring States (Shang Yang was a left shu zhang) and later 
became one of the Qin and Han official ranks.  
The position is first mentioned in 714, when da shu zhang 大庶長 “Great Master of the 
Masses” Fu Ji 弗忌, along with Wei Lei 威壘 and San Fu 三 (or 參) 父, who may all have been 
shu zhang, removed the designated heir and enthroned another prince.50 The San Fu may well 
have been a group of elders who held informal power, like the elders mentioned in later Qin law.  
The next mention of a shu zhang is in 425, when shu zhang Chao 鼂 and high officials 
(da chen 大臣) surrounded/besieged Qin Lord Huai 懷, who then killed himself, whereupon they 
placed his grandson, Lord Ling, on the throne. In 385, the second year after Lord Ling’s 
grandson Chuzi 出子 became lord, shu zhang Gai 改 had Chuzi and his mother drowned and 
raised Lord Ling’s son to the throne. Sima Qian follows this passage by writing “In these last 
years, Qin had replaced its lord several times. Its lords and vassals were all perverted and 
disorderly, thus Jin regained power and seized the lands west of the river from Qin.”51  
There is clearly a whole history of factionalism behind these records, in which various 
families fought to have their kin placed on the throne. The shu zhang, which may have been the 
highest official rank, was unsurprisingly involved in these affairs. There is no indication that any 
50 Although some have interpreted Wei Lei as a rank or title and San Fu as “three elders,” the record of 
this event in the “Basic Annals of the First Qin Emperor” (where the title is simply shu zhang without the 
“great,” and the san 三 of San Fu is written with the interchangeable graph 參) states clearly that this 
refers to three people. Neither appears anywhere else, so there is no reason to interpret them as titles: Shi 
ji, 5.181, 6.285; Nienhauser, Grand Scribe’s Records 1, 92, 170. 
51 Shi ji, 5.199–200; Nienhauser, Grand Scribe’s Records 1, 106–07. 
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of this conflict represented powerful lineages attempting to take the position of the royal family. 
Rather, this type of conflict seems to represent the struggle over the throne within the royal 
family, which has more in common with later imperial China, when the position of the emperor 
was paramount. In this situation, powerful linages fought for which member of the royal family 
would become emperor. 
Zhang Yi 張儀 was appointed xiang 相 in 323, and from that point on we have records of 
xiang being appointed, which suggests that this actually was the first appointment to this 
position.52 According to the “Basic Annals of Qin” the position of cheng xiang 丞相 was first 
established by Qin in 309. Xiang was later a short form of cheng xiang, so it is unclear if xiang 
was changed to cheng xiang, if there were two positions at this time, or if Sima Qian was simply 
wrong. He seems to be suggesting that this was the first time that the control of the entire 
government was officially entrusted to someone other than the ruler.    
It is not exactly clear how the early system of ranks worked, but it seems likely that ranks 
indicated status and relative position without being tied to specific duties. The rank of da 
liangzao 大良造 was among the highest, and was eventually awarded to Shang Yang. 53An 
inscribed piece of ceramic that dates from 334 records a da liangzao shu zhang 大良造庶長 
named you 游 granting land to a shu zhang of the right 右庶長 for an ancestral temple, which 
shows that the former was a high official, perhaps the head of government.54  
The few records we have of early Qin history all concern the affairs of the ruler, and thus 
52 Li Xueqin 李學勤, “Zhanguo shidai de Qin guo tongqi 戰國時代的秦國銅器,” Wenwu cankao ziliao 
文物參考資料 8 (1957): 39. 
53 Guo Zizhi 郭子直, “Zhanguo Qin feng zongyi washu mingwen xinshi 戰國秦封宗邑瓦書銘文新釋,” 
Gu wenzi yanjiu 古文字研究 14 (1986): 191, n.6; Chen Zhi 陳直, Shi ji xinzheng 史記新證 (Beijing: 
Zhonghua, 2006), 121. 
54 Guo, “Zhanguo Qin feng zongyi washu.” In this title, liangzao is an official post, while shu zhang is a 
rank, likewise with titles like siyu bugeng 司御不更. 
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the scarcity of references to officials of any kind is significant. The Qin ruler surrounded himself 
with men who served as advisors, generals and administrators, as required. The building of a true 
administration probably occurred only gradually, and the traditional picture of Qin as being 
“backwards” is probably true insofar as Qin came to adopt reforms that had been developed in 
eastern states, but does not imply that Qin was weak.   
The ongoing power struggles in the courts of other Zhou rulers must have been a lesson 
to those of Qin that rival lineages were dangerous. In any case, as one royal house after another 
was deposed by powerful lineages during the Eastern Zhou, the Qin royal family managed to 
keep control of the state. Whereas Qin was the newcomer in the early Eastern Zhou, by the end it 
was one of the only remaining ruling families that could trace its descent to a fief from the Zhou 
kings.  
iii) Archaeology of the Qin capital at Yong 
The Qin capital at Yong was right in the heart of the Zhouyuan, a stretch of land that has received 
more attention from archaeologists than almost anywhere else in China because it is full of 
Western Zhou relics. However, as is usual with archaeological research into the Chinese Bronze 
Age, the focus is on tombs and palaces. The palace and temple foundations are among the best 
preserved of any Eastern Zhou state.55  
 Perhaps the most significant aspect of Qin archaeology for our purposes is the enormous 
size of the Qin royal burials.56 In other Zhou states the tombs of early Spring and Autumn rulers 
were somewhat larger than, but of the same type as those of the upper elite, there being a 
55 Falkenhausen, “The Waning of the Bronze Age,” 459–62. 
56 This review of Qin archaeology largely follows Lothar von Falkenhausen, Chinese Society in the Age of 
Confucius (1000-250 BC): The Archaeological Evidence (Los Angeles: Cotsen Institute of Archaeology, 
2006), 213–43, 326–38; Falkenhausen, “Mortuary Behaviour in Pre-Imperial Qin: A Religious 
Interpretation”; Falkenhausen, “The Waning of the Bronze Age.”  
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“continuous gradation of funerary privileges” from the ruler to the lower nobility. As the power 
of the rulers increased over the centuries, their tombs grew in size and became categorically 
different than those of lower elites.  
In contrast to other Zhou states, the earliest tombs of Qin rulers were already vastly larger 
than those of other Qin nobles. These are the massive and lavishly furnished tombs at 
Dabuzishan, which is situated in the narrow valleys of southeastern Gansu, that were built 
sometime from the mid-ninth to the late eighth centuries. These tombs have two ramps, which 
was the appropriate number for a lord; only the Zhou king could have four.57    
During the almost three-hundred years that they were based at Yong, the Qin buried their 
leaders in a 24 km2 moated necropolis located just to the south of the town. It includes 44 tombs, 
18 of which are thought to be the tombs of rulers. The one tomb that has been excavated (tomb 
#1) is believed to be that of Lord Jing 景 (r. 577—537) and is 300m long and 24m deep, making 
it by far the largest tomb up to that point in China, though the Zhou royal tombs have not been 
found.58 It had been plundered of valuables, but contained the remains of 166 people who were 
killed in order to be buried alongside the Lord, a practice also followed by other Zhou elites. 
Several of the other royal tombs are of similar sizes, but have not been excavated.  
Although the Qin rulers were following Zhou sumptuary rules in having two ramps, the 
massive size of these tombs suggests a desire to rival the Zhou kings. This is even clearer on Qin 
bronze inscriptions which refer to the Qin ruling house as having “received the mandate of 
heaven tian ming 天命,” a phrase strongly associated with the legitimacy of Zhou rule, especially 
57 Falkenhausen, Chinese Society in the Age of Confucius, 111. 
58 The tomb is a large rectangular pit 24m deep with ramps leading out on the east and west. The tomb 
measures 300m between the ends of the ramps.  
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powerful since the Qin court was located in the previous heartland of Zhou.59 
It is significant that tomb #1 was designed to replicate a dwelling, with walls and doors. 
This is the earliest such tomb yet excavated, though it would later become common. Most 
important is that such a tomb was intended to be categorically different from those of other elites. 
Falkenhausen notes that “with respect to structure, size, and quantity of furnishings, tombs of 
Spring and Autumn Qin aristocrats ranking below the ruler are roughly comparable to those of 
equivalent status from other parts of the Zhou realm.”60 Thus, when compared to those of other 
Zhou nobles, Qin tombs do not suggest a weak nobility, but rather an unusually powerful ruler. 
This suggests that one reason for Qin’s success was the lack of internal lineages powerful enough 
to threaten the royal house.  
 As in other Zhou states, the difference between the tombs of the royal houses and other 
elites increased over time due to the constant increase in the size of the royal tombs. After its 
move eastward in the early Warring States period, Qin buried its rulers in a necropolis in 
Lintong, east of Xi’an, culminating in the tomb of the First Emperor, the largest tomb complex in 
all of Chinese history.  
B) Qin’s State-strengthening Reforms 
As noted above, Qin’s brief period of interaction with the Zhou states in the seventh century 
under Lord Mu was followed by a long period in which it rarely participated in the affairs of 
other Zhou states.61 We have no reason to doubt the traditional account that Qin was protected by 
59 Gilbert Louis Mattos, “Eastern Zhou Bronze Inscriptions,” in New Sources of Early Chinese History: 
An Introduction to the Reading of Inscriptions and Manuscripts, ed. Edward L. Shaughnessy (Berkeley: 
University of California Institute of East Asian Studies, 1997), 111–23. 
60 Falkenhausen, “The Waning of the Bronze Age,” 487. 
61 Shi ji, 5.202; Nienhauser, Grand Scribe’s Records 1, 108. 
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its geographical position, and thus had little pressure to reform, which allowed it to retain a 
conservative political system while other Zhou states modernized. According to Sima Qian, Lord 
Xiao 孝 (r. 361-338) issued a decree stating that the Qin state had been disorderly during the 
reigns of Lords Li 厲, Zao 躁, Jian 簡 and Chuzi 出子 (altogether 442-385), losing territory in 
the east to the three Jin states, and that when Lord Xian 獻 (r. 384-62) came to power, he 
subdued and pacified the borders, moved the administration to the east and prepared to attack 
Wei to regain the lost territory.62 Thus it seems that the state-strengthening push began with Lord 
Xian, continued with Lord Xiao and his Prime Minister Shang Yang, and was continued by 
subsequent rulers.    
i) Qin’s Move to the Central Guanzhong 
The Warring States-Han period saw a huge demographic shift in the Guanzhong, as the 
population moved from the sloping and thus well-drained areas along the edges of the basin into 
its flat center. Archaeological evidence suggests that this shift happened at the same time that Qin 
moved its capital from the Zhouyuan to the center of the plain, which suggests that this 
demographic shift was the result of the movement of the capital. Wang Zijin has stressed the 
importance of agricultural colonization in Shang Yang’s thought, arguing that the move of the 
capital to Xianyang was intended to open up the central Guanzhong to farming.63  
Qin’s efforts to encourage people to farm and to clear new farmland are certainly an 
important factor here, but the role of the state probably went further. Very few archaeological  
62 Shi ji, 202; Nienhauser, Grand Scribe’s Records 1, 109. 
63 Wang Zijin 王子今, “Qin dingdu Xianyang de shengtai dilixue yu jingji dilixue fenxi 秦定都咸陽的生
態地理學与經濟學分析,” Renwen zazhi 人文雜誌 5 (2003): 115–20.  
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Map 6.1: Archaeological remains from the Yangshao to Western Zhou periods64  
 
Map 6.2: Qin and Han remains. Very few remains are shown on the Eastern Zhou map in the same volume (not shown) that many 
Warring States remains have been included as Qin on this map. Thus this map also includes Warring States sites.65  
 
remains have been found in the greater Xianyang area dating to before the Warring States period, 
which can only be due to poor drainage or some other factor that prevented farming in the area. 
64 Site distribution data on maps 6.1 and 6.2 from National Bureau of Cultural Relics, Zhongguo wenwu 
dituji. Shaanxi fen ce 中國文物地圖集: 陝西分册 (Xi’an: Xi’an ditu, 1998), 52–59. 
65 Ibid., 61–63. 
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So Qin probably had to engage in some kind of large-scale public works in order to open the area 
to thousands of farmers. I would guess that this consisted of using corvée laborers to dig a 
network of drainage ditches, though small-scale irrigation works are not impossible. What is 
impossible is that the massive Zheng Guo canal project built a century later was the first 
hydraulic system built in the region; there must have been small-scale predecessors.       
Qin’s eastward move is very clear in the archaeological record. The majority of Qin 
burials from the eighth to mid-fourth centuries are situated in the western Guanzhong, but after 
the Qin move eastward the number of tombs in the west declined significantly. Likewise, the 
central Guanzhong had very few tombs before the fourth century, but the majority of tombs in 
the Guanzhong dating to the mid-late Warring States have been found there.66  
As for why Qin moved into the central Guanzhong, Xu Weimin thinks that the main 
consideration was to move closer to its enemies to the east. This is supported by our impression 
that Qin did not officially move its capital for many decades, but merely moved its court 
eastward to better fight Jin and its successor Wei for the eastern section of the Guanzhong. The 
Qin annals appended at the end of the Shi ji’s “Basic Annals of the Qin First Emperor” record 
that Qin Lord Suling 肅靈 (r. 424-15) was situated/resided (ju 居) in Jingyang 涇陽 (exact 
location unclear, but in the modern county of the same name).67 These annals are very terse, 
usually only saying one or two things about each reign, so his presence at Jingyang must have 
been a characteristic of his reign. Some scholars believe that he established his court there and 
Qin’s court stayed there until the better documented move to Yueyang 櫟陽 in 383.68 However, 
66 Falkenhausen, “Mortuary Behaviour in Pre-Imperial Qin: A Religious Interpretation,” 115. 
67 Shi ji, 6.287; Nienhauser, Grand Scribe’s Records 1, 172. 
68 Xu Weimin 徐衛民, Qin Han ducheng yu ziran huanjing guanxi yanjiu 秦漢都城與自然環境關係研
究 (Beijing: Kexue, 2011), 62. Xu cites Wang Guowei. 
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he had been enthroned by nobles who had executed his predecessor, and this period was 
generally one of political turmoil in Qin, so we actually know very little about Qin politics in this 
period. At the very least it shows that Qin rulers were already moving into the central Guanzhong 
in the mid-fifth century. 
Lord Xian moved his administration to Yueyang in 383, a site over 40km east of 
Jingyang. An archaeological survey revealed the remains of a city with walls almost 9km in 
circumference that flourished from the late Warring States until the early Han. 69 The site is just 
west of the small Shichuan 石川 River and about 10km north of the Wei River.  
 Although Qin ruled from these sites, its official capital seems to have remained at Yong 
until 350 when it formally moved its capital to Xianyang 咸陽, where it remained for the rest of 
the dynasty.70 Qin was preparing for war against Wei, and may have moved from Yueyang to 
Xianyang because the latter was protected by the Jing River valley. On the other hand, the 
official move of the capital signaled that Qin’s move to the east was permanent. Xianyang will be 
discussed in more depth in the following chapter. 
Given that the Xi’an area has been home to the biggest and most important cities in the 
region for most of recorded history, it is curious that Qin built its capitals north of the Wei River. 
One advantage of these sites is that enemies approaching from the east had to cross the Wei or 
Yellow Rivers to get there, in contrast to the lack of large rivers on the south side of the Wei. 
69 Yueyang team of the Institute of Archaeology, CASS, “Qin Han Yueyang cheng yizhi de kantan he 
shijue 秦漢櫟陽城遺址的勘探和試掘,” Kaogu xuebao, no. 03 (1985): 353–81. 
70 Sima Qian states that (Shang Yang) “had ‘promulgation towers’ and a court built at Xianyang and Qin 
moved its capital from Yong to it 作為築冀闕宮廷於咸陽，秦自雍徙都之” (Shi ji 68.2232, Nienhauser, 
Grand Scribe’s Records vol. 7, 107). Wang Shumin suggests that the phrase “徙都之” from Xu Guang’s 
徐廣 commentary (cited in Pei Yin 裴駰’s fifth century CE jijie 集解) was originally part of the main 
text, but provides no evidence. Shi ji, 5.202; Wang Shumin 王叔岷, Shi ji jiaozheng 史記斠證 (Beijing: 
Zhonghua, 2007), 176; Wang Zijin 王子今, “Qin Xian gong du Yueyang shuo zhiyi 秦献公都櫟陽說質
疑,” Kaogu yu wenwu 考古與文物 (electronic edition) 5 (1982).  
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However, until 330 Wei 魏 had territory in the eastern Guanzhong, so the Yellow River was no 
barrier.  
I expect that access to drinking water was a more important consideration in later times. 
One reason Xi’an has been the main urban center of the region for the past two millennia is that 
its rivers flow from the Qinling, and are thus cleaner and more reliable than rivers flowing into 
the valley from the north, which are silty and tend to freeze and stop flowing in the winter. 
Rivers like the Jing also drain large areas and are thus prone to summer floods. Qin’s choice of 
sites may suggest that the northern rivers were cleaner and less variable at the time, perhaps 
because the vegetation of the loess plateau had not yet been thoroughly denuded.  
ii) Shang Yang’s Reforms 
The mid-fourth century political reforms of Qin are firmly associated in the historical record with 
Gongsun Yang 公孫鞅, better known as Shang Yang 商鞅, whose emphasis on warfare and 
punishments came to epitomize Qin’s ruthlessness.71 These reforms were central to the process 
whereby the Qin state extended its control over territory and population and became a key factor 
in the region’s ecology.  
Although it is impossible to be sure exactly which reforms were his and which were 
enacted by like-minded administrators after his death, recently excavated materials confirm that 
many of the reforms attributed to him were indeed written into Qin law. His emphasis on 
centralization, standardization, law, and the bureaucratic monitoring of population and resources 
71 On Shang Yang, see Jan J.L. Duyvendak, The Book of Lord Shang; a Classic of the Chinese School of 
Law; Translated from the Chinese with Introduction and Notes (London: A. Probsthain, 1928); Léon 
Vandermeersch, La formation du légisme: recherche sur la constitution d’une philosophie politique 
caractéristique de la Chine ancienne (Paris: Ecole française d’Extrême-Orient, 1965); Jean Lévi, Le livre 
du prince Shang (Paris: Flammarion, 2005); Yu-ning Li and Kuan Yang, Shang Yang’s Reforms and State 
Control in China (White Plains: M. E. Sharpe, 1977). 
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helped define the ideal model of political organization in China.72 As Michael Loewe put it, 
“while all successful imperial regimes claimed to govern on the basis of the ethical ideals of 
Confucius, few were able to last long without recourse to methods which originated with Shang 
Yang.”73  
 As explained earlier in the chapter, Shang Yang’s reforms were the culmination of several 
centuries of state-strengthening reforms in Zhou states. They were probably especially radical 
because of their speed: Qin’s administration went from being one of the most traditional to one 
of the most modern within a generation. While these reforms greatly increased the power and 
reach of the Qin state, they would not have been possible if the state was not already quite 
powerful, both in the sense of having control over its population, and in having a great degree of 
popular legitimacy.  
Shang Yang was a prince of Wey 衞 who first became active in the politics of Wei 魏 and 
had an impeccable lineage in the most modern forms of statecraft and warfare. 74  Wei was 
perhaps the most powerful state of the early fourth century, despite being surrounded on all sides 
72 For a modern critique of the totalitarian aspects of Shang Yang’s thought, and Qin’s rule, see Kenneth 
Dean and Brian Massumi, First and Last Emperors: The Absolute State and the Body of the Despot (New 
York: Autonomedia, 1992). 
73 Michael Loewe, “Review of ‘Shang Yang’s Reforms and State Control in China’,” Pacific Affairs 51, 
no. 2 (1977): 277–78. 
74 Shang Yang had worked under Gongshu Cuo 公叔痤, who had learned from Wu Qi 吴起, who had 
served under Li Kui 李悝. Li Kui was later considered a quintessential Warring States reformer, though 
Wu Qi seems to have been more highly regarded at the time. Several Warring States or early Han texts 
mention that Li Kui was a minister of Wei, but none mention his reforms, which are described in much 
later texts. Sima Qian’s history of Wei ruling house does not mention him, but he is credited elsewhere in 
the Shi ji with “the teaching of maximizing the power of the land 盡地力之教” (74.2349). Gongshu Cuo 
credited Wu Qi with emphasizing the balance of rewards and punishments in encouraging soldiers to 
follow the king’s law. Vandermeersch, La formation du légisme, 24–25; Lewis, “Warring States Political 
History,” 604–06; Nancy Lee Swann, Food & Money in Ancient China: The Earliest Economic History of 
China to A.D. 25. (New York: Octagon Books, 1974), 136–44; Liu Xiang 劉向, Zhanguo ce 戰國策 
(Shanghai: Shanghai guji, 1985), 5.212–216, 22.781–84; James I. Crump, Chan-Kuo Tsʻe (Oxford: 
Clarendon Press, 1970), 132–35. 
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by formidable enemies, because of its effective civil and military administration. Shang Yang’s 
reforms in Qin were directly inspired by those that had already been undertaken in Wei, and Qin 
seems to have continued to study Wei’s laws even after his death.75 As discussed in Chapter Five, 
polemical texts from the same period, such as the fictional discourse between Guan Zhong 管仲 
and Lord Huan 桓 of Qi preserved in both the Guo yu and the Guanzi, also propose similar 
reforms, further proof that such ideas were common at the time. 
The institutional history of the Warring States is distorted by the fact that most of our 
knowledge comes from the biographies of specific reformers whose stories were recorded by 
their followers in order to promote their ideas.76 This certainly applies to Shang Yang, who is 
associated with a school of political thought, and a series of reforms in Qin that continued after 
his death. However, Shang Yang is by far the best documented of the Warring States reformers, 
so this is less a problem than with thinkers like Li Kui 李悝, whose actual achievements cannot 
be separated from myth.  
Given that the focus of this section is on Shang Yang, it should be emphasized that there 
were other important thinkers whose methods were probably also implemented in Qin with little 
fanfare, most notably Shen Buhai. In the words of Warring States philosopher Han Feizi:    
Shen Buhai spoke of techniques and Gongsun Yang established law. Techniques means to 
award offices with specific duties, match the responsibilities of the office with its titles, 
exercise the handle of life and death, and examine the officials' abilities. It is what the lord 
of men has in his grip. Law includes mandates and ordinances that are composed in the 
official bureaus, penalties that are firmly in the hearts/minds of the people, rewards given 
to those who carefully obey laws, and punishments inflicted on those who disobey orders. 
It is what the subjects and ministers take as model 今申不害言術，而公孫鞅為法。 術
75 The Qin official buried at Shuihudi in 217 had two Wei laws included in his coffin. A.F.P. Hulsewé, 
Remnants of Chʾin Law: An Annotated Translation of the Chʾin Legal and Administrative Rules of the 3rd 
Century B.C. Discovered in Yün-Meng Prefecture, Hu-Pei Province, in 1975 (Leiden: Brill, 1985), 208–
10. 
76 Lewis, “Warring States Political History,” 603–04.  
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As Creel has emphasized, Shen’s administrative methods were essential for the creation of a 
functional bureaucracy, though they were not as visible as those of Shang Yang because they 
focused on internal control.78 
The most important sources on Shang Yang are Sima Qian’s biography and the Book of 
Lord Shang, which I will refer to it by its alternate name, the Shangzi 商子 “Master Shang”. 
Although the Shi ji biography is clearly a work of creative writing, there are several indications 
that the general story is accurate.79 Most obviously, Shang Yang’s writings and his reforms are 
referred to frequently in the political literature of the Late Warring States and early Han period, 
when he was a famous, and polarizing, figure.80 Also, archaeological discoveries of standardized 
measures and weapons with his edicts on them prove that he did carry out standardization and 
supervise weapons production.81 Moreover, excavated administrative texts from the following 
77 Translation based on that of W.K. Liao 廖文奎. Liao, The Complete Works of Han Fei Tzŭ: A Classic of 
Chinese Legalism vol. 2 (London: A. Probsthain, 1939), 212; Han Feizi jijie, 43.397; On Han Feizi, see 
Paul R. Goldin, “Introduction: Han Fei and the Han Feizi,” in Dao Companion to the Philosophy of Han 
Fei (Dordrecht: Springer, 2012), 1–21.  
78 Herrlee G. Creel, Shen Pu-Hai: A Chinese Political Philosopher of the Fourth Century B. C. (Chicago: 
University of Chicago Press, 1974). 
79  On Sima’s biography as literature, see Duyvendak, Book of Lord Shang, 23. One proof that the 
biography is composed of already written materials, and was not invented by Sima Qian, is that it opens 
with the story in which Shang Yang tried to speak to the duke about moral rulership, but only captured his 
attention with talk of power politics. This story was probably invented by a supporter of Shang Yang to 
blame his reputation for harshness on Duke Xiao. Because it contradicts Sima Qian’s aim of showing that 
Shang Yang was “born by nature a harsh and relentless man 天資刻薄人也.” (Nienhauser, Grand Scribe’s 
Records1, 95) and forces him to argue, awkwardly, that Shang Yang was lying, it suggests that Sima Qian 
included it because he believed it.   
80 Li and Yang, Shang Yang’s Reforms and State Control in China, xvi–xliii; Sun Cizhou 孫次舟, “Shi ji 
‘Shang jun liezhuan’ shiliao jueyuan 史記商君列傳史料抉原,” Shixue jikan 史學集刊 1, no. 2 (1941): 
77–96; Han Feizi jijie, 13.97 , 14.101, 43.397. 
81 Qiu Long 丘隆, Zhongguo gudai du liang heng tuji 中國古代度量衡圖集 (Beijing: Wenwu, 1984), 44; 
Jane Portal, ed., The First Emperor: China’s Terracotta Army (Cambridge: Harvard University Press, 
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century confirm that Qin did have the type of legal and administrative system that the traditional 
account credits him with building. He did not act alone, however, and the implementation of his 
system continued after his death and subsequent reforms of a similar nature also came to be 
associated with him. 
The Shangzi contains twenty-six short texts, some of which are fragmentary, generally 
considered to represent the writings of Shang Yang’s school of thought. Given the hostility of 
Shang Yang towards Classicists (ru 儒), who defined the orthodox position for much of the 
following two millennia, it is unsurprising that these writings have not been well preserved. 
Textual analysis suggests that most or all is pre-Han material, and there is no stylistic reason to 
doubt that the core texts date to Shang Yang’s lifetime, the mid-fourth century.82 Given their date 
and content, it is quite possible that some of these mini essays were in fact written by Shang 
Yang. As an eminently successful shi 士 (at least until he was torn apart by chariots), his writings 
would probably have been quite desirable to other members of early China’s most literate group, 
and Han Feizi claims that many people owned Shang Yang’s writings.83  
However, we know that early Chinese thinkers regularly attempted to pass their writing 
off as the work of more famous thinkers in order to gain credibility. And the Shangzi, like most 
of the early Chinese philosophical collections that we now encounter as books, was compiled in 
2007), 34; Shi ji, 68.2232. 
82 Duyvendak argued that chapters 2-11, 13, 19 and the first half of 20 are the oldest, and my subsequent 
discussion will refer only to those sections. Chapters 6 and 9 contain language that suggests that they 
were submitted to a ruler. He argues that 4, 5, 13 and 20 were pieced together out of the same group of 
materials, and are the earliest of all. Gao Heng believed that chapters 2 and 13 were written by Shang 
Yang. According to Yuri Pines, chapters 3, 4 and 7 are among the earliest, chapters 5, 13 and 20 are 
commentaries or otherwise related to 4, and that chapter 2 is “overwhelmingly identified as produced by 
Shang Yang”: Duyvendak, Book of Lord Shang; Gao Heng 高亨, Shang Jun shu zhu yi 商君書注譯 
(Beijing: Zhonghua, 1974); Yuri Pines, “Alienating Rhetoric in the Book of Lord Shang and Its 
Moderation,” Extrême-Orient Extrême-Occident, no. 34 (2012): 82–84. 
83 Wang, Han Feizi jijie, 49.451. 
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later centuries by scholars dividing up fragments of writing by their content. The text is thus a 
collection of materials that corresponded with what later scholars thought Shang Yang’s writing 
would say. So we cannot make arguments about the intent of the original authors based on what 
is, or is not included in the compilation. But they do represent a coherent body of thought that 
corresponds well with reforms that were undertaken in Qin. 
State-strengthening is the central focus of the Shangzi. Not only is there virtually no 
attempt to argue that the ideas proposed will benefit commoners, the texts are openly hostile 
towards Classicists and towards the unearned privileges of aristocrats. Such arguments would 
have offended most literate other than high officials or a ruler, who were probably its intended 
audience. 84  Although its goal of replacing aristocratic privilege with a kind of military 
meritocracy might have appealed to some commoners, its arguments are not intended to appeal 
to commoners.  
The text espouses an agricultural fundamentalism that sees all non-agricultural labor as 
not only unproductive, but essentially parasitic.85 The reason for the emphasis on the production 
of grain and textiles was that taxes on these were the economic basis of the state. Although there 
were some market taxes in the early Warring States, markets would not have produced enough 
surplus to make them a major part of state revenues. The author(s) place a lot of emphasis on the 
importance of encouraging land clearance and the spread of agriculture.   
The main justification for state-strengthening reforms is military defense, and the Shangzi 
84 Yuri Pines, “Alienating Rhetoric in the Book of Lord Shang,” argues that the sections of the work most 
likely to alienate others are the oldest sections of the work, those most likely to have been written at the 
time of Shang Yang, while later chapters are more accommodating. 
85 This has much in common with the ideas of the “School of the Tillers,” which tend more towards 
anarchism than autocracy: Angus Graham, “The Nung-Chia 農家 ‘School of the Tillers’ and the Origins 
of Peasant Utopianism in China,” in Studies in Chinese Philosophy and Philosophical Literature (Albany: 
SUNY Press, 1990), 67–110. Mencius’ critique of the agricultural fundamentalists for their naïve rejection 
of the division of labor would be shared by the authors of the Shangzi. 
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contains several chapters on warfare.86 The key issue was to recruit, equip and feed as many men 
as possible and, just as important, to motivate them. Establishing military success as the main 
path for social and economic advancement was the purpose of the rank system. One of Shang 
Yang’s most radical actions was to attack the power of the aristocracy, attempting to replace it 
with a meritocracy based on military achievements and organized around a system of ranks. This 
would not have been successful unless the nobility was already quite weak. Although the social 
importance of lineage organization in this period is unclear, the weakening of kinship-based 
social networks was clearly in the interest of the state, which would gain from the establishment 
of direct taxation over individual households. This seems to be the meaning of the phrase “When 
the people are weak, the state is strong; When the people are strong, the state is weak 民弱，國
強；民強，國弱.”87 
A universal system of ranks requires that the entire population be registered, which is also 
important for standardizing taxation and military service. A passage from chapter 4, “Eliminating 
the Strong 去強,” argues that this required an expansion of administration:  
A country where ten hamlets are the smallest unit for judgments will be weak; a country 
where five hamlets are the smallest unit for judgments will be strong…If the whole 
population is registered at birth and erased at death, there would be no people who 
would escape agriculture, and in the fields there would be no uncultivated land. Thus the 
country would be rich, and being rich it would be strong. 十里斷者，國弱；五里斷者，
國強…舉民眾口數，生者著，死者削。民不逃粟，野無荒草，則國富，國富者
強.88  
86 A text on warfare called Gongsun Yang 公孫鞅 is cited in Ban Gu 班固, Han shu 漢書 (Beijing: 
Zhonghua, 1962), 30.1757. The Shangzi’s chapters on warfare may have been part of this lost work. 
87 Opening line of the chapter entitled “Weakening the people 弱民.” Jiang Lihong 蔣禮鴻, Shang jun shu 
zhuizhi 商君書錐指 (Beijing: Zhonghua, 1986), 20.121. 
88  I have modified Duyvendak’s translation. The “five” is actually written “nine” in the text, but 
commentators agree that it should be five. Zhu Shiche 朱師轍, citing Mencius 14.27 (see also 7.14) 
argued that the tao su 逃粟 (lit. “fleeing grain”) here refers to fleeing taxes, which may well be correct, 
but in any case the whole reason to prevent farmers from fleeing their fields is to tax them. The Mencius 
passages probably simply mean “to tax grain,” and Zhu’s suggestion that the author uses su as an 
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The first passage argues that the smaller number of towns administered by a specific 
official, the more effective the state will be. The second argues for the registration of the 
population to ensure that everyone pays taxes. A few lines later the author presents a more 
explicit argument for the importance of administrative knowledge: 
A strong country knows thirteen figures: the number of granaries within its borders, the 
number of able-bodied men and women, the number of old and of weak people, the 
number of officials and of officers, the number of those making a livelihood by talking, 
the number of useful people, the number of horses and of oxen, the quantity of fodder and 
of straw. 強國知十三數：境內倉口之數，壯男壯女之數，老弱之數，官士之數，以
言說取食者之數，利民之數，馬牛芻藁之數. 
The fact that this needed arguing shows that gathering such statistics was not widespread, 
and was probably an innovation of the mid-late Warring States period. As noted above, some 
Zhou states had already done surveys to determine taxable resources, but these seem to have 
been one-time affairs. Likewise, there are records of surveys of the number of able-bodied men 
in specific areas, but not whole states. Although some kinds of surveys and censuses were 
probably common in the more centralized states by Shang Yang’s time, the emphasis of his 
school on the importance of knowledge of human and natural resources to the state was certainly 
unusual.   
Regular, state-wide surveys require a substantial bureaucracy, which was only being built 
in the Warring States period. Most of Qin population lived in the Guanzhong, so these reforms 
were probably first enacted on the people living there, perhaps beginning with those who lived 
near its new capital at Xianyang. As will be discussed in the following chapter, Qin population 
registers have been excavated in the central Yangzi region. Its ability to extend such an 
abbreviation of the term for grain tax is probably wrong. Ibid., 4.23; Duyvendak, Book of Lord Shang, 
204; James Legge, The Chinese Classics II: The Works of Mencius (Hong Kong: Hong Kong University 




                                                                                                                                                             
administration across the massive empire it came to control could only have been possible if 
such a system had already been worked out in the capital region. Thus Qin must have begun to 
register people and resources during the time of Shang Yang, if not earlier.  
The point of this system was to make military service to the state the main route for 
socioeconomic advancement. The replacement of aristocratic privilege with state-granted ranks 
both reflected and cemented the rise of the centralized state and the decline of the aristocracy. 
The Shi ji biography states “Members of the royal family who did not win military merit would 
be punished by not entering them in the royal family's lineage-register 宗室非有軍功論，不得
為屬籍.” 89 The ability of the state to institute a universal system of ranks demonstrates its 
administrative reach, because such a system requires keeping track of the majority of the 
population. It presumably began with the military and was gradually expanded. It is doubtful that 
it ever worked perfectly, but we know that this system was in place because rank is one of the 
categories used in later population registers and other identification documents. 
For this system to have effectively motivated people it had to actually give people their 
promised rewards. The biography states that Shang Yang “clarified the positions of both 
honorable and base people in the order of official ranks, each being registered with farmland and 
residential plots according to official rank; male and female slaves and clothing were ordered in 
sequence according to the family. Those with (military) achievements appeared glorious while 
those without achievements, even if wealthy, had no way to flourish 明尊卑爵秩等級，各以差
次名田宅，臣妾衣服以家次。有功者顯榮，無功者雖富無所芬華.” 90  The documents 
89 Shi ji, 68.2230; William H. Nienhauser, ed., The Grand Scribe’s Records 7: The Memoirs of Pre-Han 
China (Bloomington: Indiana University Press, 1994), 89–90. “Clan” changed to “lineage.” 
90 It is unclear how this phrase should be punctuated and, therefore, interpreted, though the general 
meaning is clear. Shi ji, 68.2230; Takigawa Kametarō 瀧川龜太郎, Shiki kanchū kōshō 史記會注考證 
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examined in the following chapter show that this system was indeed codified in Qin law.  
Ranks were not the only way the state organized people, as shown by Sima Qian’s 
description of Shang Yang’s reforms:  
He ordered the people to be organized into groups of five households with members 
surveilling one another and being mutually liable for crimes committed by any member. 
Whoever failed to report treason would be cut in half at the waist; whoever reported 
treason would be granted the same reward as for beheading an enemy 令民為仕伍而相牧
司連坐。不告姦者腰斬，告姦者與斬敵首同賞.91  
 
The term wu 伍 seems to have originated with the basic organization of armies into groups of 
five men, and came to be used for the system in which five households policed one another and 
were mutually liable for the crimes of the others.92 It was also the term for commoners.93 The 
harshness of the punishment and largesse of the reward (the reward for beheading an enemy was 
a grant of one grade of rank, which entailed being given more farmland and the ability to redeem 
harsh penalties with cash or labor) are classic examples of a state using extreme measures to 
make up for a lack of administrative capacity.94 A state which had the capacity to monitor its 
population would not require such extreme rewards and punishments to encourage compliance.  
Another important reform was the establishment of a fu levée in 348 (“初為賦”) which, 
as with the term a few centuries earlier in eastern states, may refer to a levée of troops or a tax to 
(Tokyo: Tōyō Bunka Kenkyūjo, 1959), 68.3405.  
91 Shi ji, 68.2230; Nienhauser, Grand Scribe’s Records 7, 89. Translation modified. 
92 In the term zu wu 卒伍, zu was a group of a hundred soldiers that was composed of twenty groups of 
five wu. Hulsewé, Remnants of Chʾin Law, 13, 145–46; For a Han-era critique of the system, see Xu 
Weiyu 許維遹, ed., Han shi wai zhuan jishi 韓詩外傳集釋 (Beijing: Zhonghua, 1980), 143. It would 
seem that later commentators confused the shi in shiwu with a shi graph meaning “ten” (仕/十) when in 
fact it was related to shi 士, which was becoming a general term for an adult male. Thus arose the idea 
that Shang Yang arranged people in groups of ten or five, when really it was only five: Shi ji 68.2230.  
93 Robin D.S. Yates, “Social Status in the Ch’in: Evidence from the Yun-Meng Legal Documents. Part 
One: Commoners,” Harvard Journal of Asiatic Studies 47, no. 1 (1987): 201–3. 
94 Edgar Kiser and Yong Cai, “War and Bureaucratization in Qin China: Exploring an Anomalous Case,” 
American Sociological Review 68, no. 4 (2003): 511–39. 
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replace military service. 95 It seems likely that it refers to a tax, but it may also refer to a 
standardization of the method of raising troops, perhaps a replacement of the older system in 
which nobles provided soldiers from their own domains. The levée/tax was presumably collected 
by the household, as suggested by the laws that attempted to divide households with more than 
one adult male by stipulating that households with two adult males had to pay double.96 This was 
intended to divide larger family units and force each household to become an independent 
taxpaying unit. The emphasis on creating nuclear family taxpaying units illustrates perfectly the 
principle of reorganizing society to facilitate administration.  
Another example of this, and also the most significant reform for the environment, was 
that Qin “grouped small districts and settlements into counties and appointed magistrates and 
assistant magistrates. There were thirty-one counties in all. They made fields, creating qian 阡 
roads and mo 陌 paths, and mounds indicating field boundaries, and equalized levies and land 
taxes 集小鄉邑聚爲縣，置令、丞，凡三十一縣。爲田開阡陌封疆而賦稅平.”97 Qin created 
regular field sizes both to standardize taxation and to facilitate the distribution of land to men 
when they rose in the ranks. The practice of granting land may have originated in Wei, though 
the evidence we have for this postdates Shang Yang’s reforms. 98  I will discuss Qin’s land 
distribution system in the next chapter.   
Qin’s field system is explained in a statute dating to 309, which was later copied almost 
95 Shi ji, 5.203; Nienhauser, Grand Scribe’s Records 1, 109. 
96 Shi ji, 68.2230. 
97 Ibid., 68.2232; Nienhauser, Grand Scribe’s Records 7, 91; Mark Edward Lewis, Sanctioned Violence in 
Early China (Albany: State University of New York Press, 1990), 273. I have modified the translation to 
reflect my understanding of this ambiguous passage.  
98 Hulsewé, Remnants of Chʾin Law, 208–9. 
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verbatim into Han law. It reads “Fields are one pace wide,99 in strips 240 paces long. 100 Make 
raised paths. Each mu has two raised paths and one mo path. One hundred mu is one qing. Ten 
qing should have one qian road two zhang wide (4.62m). A border mound is four feet high; as 
tall as it is wide. 田廣一步，袤二百卌步，爲畛，畝二畛，一佰(陌)道；百畝爲頃，十頃一
千(阡)道﹦(道，道)廣二丈.”101 Ancient commentators offered different opinions about the 
meanings of mo and qian, but it is clear that they were standardized paths. If each mu field was 
240 paces long and had two raised paths and one mo path, this seems to mean that each strip had 
a path on each side and larger mo paths at the end that would be 240 paces apart. Perpendicular 
to the mo paths at every thousand paces (1380 m) would be a qian road. This would form a 
standardized grid of fields, paths and roads that would make tax calculation very easy.102  
Using topographical maps, Frank Leeming noted that the landscape of Shaanxi is divided 
into strips of fields around 332m wide, which corresponds to the 240 paces of the standard field 
length in Qin and Han law.103 A close look at the region reveals that this only applies to some 
99 Excavated Former Han chi 尺 measures range in length from 23 to 23.6 cm and average 23.1 cm. Shi ji 
6.238 records that the Qin First Emperor fixed the pace (bu 步) at six chi 尺, which continued into the 
Han. I will use the 23.1 cm chi, which means that one pace was 1.39m long and, as it was also used as a 
unit of area, 1.9m2. One zhang 丈 was ten chi. In area, 240 square paces equalled one mu and 100 mu 
equalled one qing, so a mu was 457.1m2 and a qing was 45,710m2. Endymion Wilkinson, Chinese 
History: A New Manual (Cambridge: Harvard University Asia Center, 2013), 551–58. 
100 This read “eight ze 則” in the original Qin law and “240 paces” in the Han law, which means that Qin’s 
Warring States ze measure was a 30 pace measure that fell out of use.  Although the use of strips as 
standard measures seems strange given the modern practice of measuring in squares, Wilkinson notes that 
the Anglo-Saxon furlong (“furrow-long”) was also such a measure. Ibid., 557. 
101 Peng Hao 彭浩 et al., Ernian lüling yu Zouyanshu: Zhangjiashan ersiqi hao Han mu chutu falü 
wenxian shidu 二年律令與奏讞書: 張家山二四七號漢墓出土法律文獻釋讀 (Shanghai: Shanghai guji, 
2007), 27.246–48; Hulsewé, Remnants of Chʾin Law, 211–15. 
102 Of course, officials knew how to calculate the area of differently-shaped fields. Peng Hao 彭浩, 
Zhangjiashan Han jian “Suan shu shu” zhushi 張家山漢簡“算數書”注釋 (Beijing: Kexue, 2001), 113–
28; Joseph W. Dauben, “Suan Shu Shu: A Book on Numbers and Computations; English Translation with 
Commentary,” Archive for the History of Exact Sciences 62 (2008): 152, 161–67. 
103  On bu was 1.386m long, and 1.386 x 240 = 332.6m. Frank Leeming, “Official Landscapes in 
Traditional China,” Journal of the Economic and Social History of the Orient 23, no. 1/2 (1980): 153–
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parts of the plain, and even in those areas the roads between fields are not altogether straight. 
Nonetheless, much of the Guanzhong is clearly organized into field strips that vary between 320 
and 350 meters wide, and thus average around 332m. This is clearly the result of state efforts, 
and there are several reasons to believe that this occurred in the Qin and Han period.  
 
Figure 6.1: Satellite image of the plain west of Xianyang. The white line in the center is 330m wide.104 
 
The first is that measures gradually got longer over time, so the 240 bu measure of later 
times would have made fields wider than many of those that remain in the area. Second, neither 
the later Northern Wei nor the Tang controlled the region for nearly as long as the 400+ years 
that the Qin and Han did, though their land control systems must also have left their traces in the 
204; Wilkinson, Chinese History: A New Manual, 551–58. Leeming’s attempt to find evidence of the 
“well-field” system is unconvincing and he greatly overemphasizes the uniformity of land organization 
across North China.  
104 Google Earth 7.1.2.2041, Image data Aug. 13, 2014. Accessed Nov. 2014. 34º21’00" N 108º26’42" E. 
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landscape. The third, and most obvious reason is that once a standardized field system had been 
built, later states are more likely to have adapted to it than to have rebuilt whole landscapes. Thus 
it seems likely that these standardized field measures were first established in the Guanzhong 
during the Warring States period, and the system was established further east during the 400+ 
years of the Qin and Han empires. 
Despite Qin’s rationalization of landholding and taxation, there were still feudal elements 
insofar as high officials were granted large landholdings. This is mainly known from records of 
large populated areas granted to famous officials like Shang Yang, Lü Buwei and Zhang Yi 張儀. 
We also have evidence from an inscribed ceramic tile dating to 334 that records a hereditary land 
grant to a high official (you shu zhang 右庶長) for an ancestral temple.105  
Given that Qin’s rule lasted for well over a century after Shang Yang’s reforms, and the 
Guanzhong remained its economic core, it seems to me very likely that these reforms were 
carried out quite rigorously there, at least. The reforms transformed the relationship between 
state and society, both by directly rebuilding the farmland of the Guanzhong and by greatly 
augmenting the power of the state over people and land. One area where the state certainly 
reorganized the landscape was the northeast of the plain, where the Zheng Guo canal project 
converted a huge tract of saline land into farmland.  
C) The Zheng Guo Canal Project  
As explained in Chapter Two, the area between the Jing and Luo rivers is so flat that it drained 
poorly, flooding in summer and then accumulating natural salts as the water evaporated. For this 
reason it could not be farmed, and most of it seems to have been uninhabited by humans. Until 
105 Guo, “Zhanguo Qin feng zongyi washu,” 182. 
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the Zheng Guo project the area remained in a semi-wild state, the last remaining uncultivated 
lowland in the region, and was used for gathering materials, hunting, fishing etc.106 The Zheng 
Guo project converted this region to agriculture digging ditches to drain the lowlands and 
diverting the Jing River and using its water to irrigate and desalinize the area. It was Qin’s 
second large-scale water-control project, and was completed around 246. 
Qin’s irrigation projects were much larger in scale than any of those that had previously 
been built by other Eastern Zhou states. Dujiangyan 都江堰, which was constructed in Sichuan 
and the Zheng Guo system in Shaanxi, were the two classic large-scale irrigation works of pre-
imperial China.107 Just as the former transformed the Chengdu plain, the construction of the 
Zheng Guo project was the most important single event in the early environmental history of the 
Guanzhong, even though the area it made arable is probably lower than has traditionally been 
believed.  
 The story of the canal, as described by Sima Qian, is that the state of Han sent a 
hydraulics expert named Zheng Guo 鄭國 to convince Qin to waste its energies on large-scale 
public works instead of invading Han.108 The Qin ruler discovered the plot halfway through 
construction and was going to execute Zheng, who managed to convince the king that although it 
was originally a trick, it was actually beneficial to Qin and should be completed. This belongs to 
the genre of romantic stories about clever advisors and their wily plots of the type collected in 
106 Li Lingfu 李令福, Guanzhong shuili kaifa yu huanjing 關中水利開發與環境 (Beijing: Renmin, 
2004), 19–20. I would like to thank Prof. Li for giving me a copy of his book.  
107 Pierre-Ėtienne Will, “Clear Waters versus Muddy Waters: The Zheng-Bai Irrigation System of Shaanxi 
Province in the Late-Imperial Period,” in Sediments of Time: Environment and Society in Chinese History, 
ed. Mark Elvin and Cuirong Liu (Cambridge: Cambridge University Press, 1998), 283–343; Yao Hanyuan 
姚漢源, Zhongguo shuili fazhan shi 中國水利發展史 (Shanghai: Shanghai renmin, 1987), 118; Joseph 
Needham, Wang Ling, and Lu Gwei-djen, Science and Civilisation in China 4.3: Civil Engineering and 
Nautics (Cambridge: Cambridge University Press, 1971), 228–31, 285–96. 
108 Shi ji, 29.1408; Watson, Records of the Grand Historian: Han Dynasty Vol. 2, 54–55; Wang Xianqian, 
Han shu buzhu 漢書補注 (Shanghai: Shanghai guji, 2012), 29.2867–68. 
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the Warring States slips (Zhanguo ce), and cannot be taken as fact. 109 Nonetheless, there is 
nothing implausible about the story. Sima Qian concludes:  
When it was finished, it was used to spread muddy, silt-laden water over more than 40,000 
qing of land in the area, which up until this time had been very brackish, bringing the yield 
of the land up to one zhang per mu.110 As a result the Guanzhong was converted into fertile 
fields and no longer suffered from lean years; Qin became rich and powerful and 
eventually was able to conquer all the other feudal lords (and unite the empire). 渠就，用
注填閼之水，溉澤鹵之地四萬餘傾，收皆畝一鐘。於是關中為沃野，無凶年，秦以
富強，卒并諸侯.”111    
 
 The passage does not specify where these 40,000 irrigated qing supposedly were, and 
merely states that the canal flowed “from a point on the Jing River west of Mt. Zhong to the pass 
at Hukou, and from there along the Northern Mountains east into the Luo River, a distance of 
over 300 li 令鑿涇水自中山西邸瓠口為渠，并北山東注洛三百餘里，欲以漑田.” Because of 
where the Northern Mountains are, and the lay of the land east of them, the path of any canal 
flowing between those two points could not vary greatly.112 In fact the total area between any 
possible canal route and the Wei River is not much bigger than 40,000 qing, which, at 1844 km2, 
would form a square almost 43km on each side, so the figure of 40,000 qing, is clearly an 
exaggeration. 113 At present, having been rebuilt with modern technology, it does not extend 
109  There are many such stories not included in the Warring States slips collection, including those 
excavated at Mawangdui and various stories included in the Shi ji. These stories seem to have been 
written to be believed, and thus contain much accurate history, though it is often impossible to separate 
fact from fiction. Michael Loewe, ed., Early Chinese Texts: A Bibliographical Guide (Berkeley: Society 
for the Study of Early China, 1993), 1–11; Mawangdui Han tomb silk manuscript collating group, Zhan 
guo zonghengjia shu 戰國縱橫家書 (Beijing: Wenwu, 1976). 
110 This was the 240 pace mu, which equals 461m2 and thus 40,000 qing would make 184,000 ha. 300 li is 
126 km. Will, “Clear Waters versus Muddy Waters,” 288.  
111 Shi ji, 29.1408; Watson, Records of the Grand Historian: Han Dynasty Vol. 2, 54–55. 
112 The sixth century Commentary on the Classic of Rivers (Shuijing zhu 水經注) lays out the path in 
some detail, though the system had been significantly modified since the Qin and many of the landmarks 
it uses to place the canal are unknown: Yang Shoujing 楊守敬 and Xiong Huizhen 熊會貞, Shuijing 
zhushu 水經注疏 (Nanjing: Jiangsu guji, 1989), 16.1455–61. 
113 S. Eliassen and O.J. Todd, “The Wei Pei Irrigation Project in Shensi Province,” The China Journal 27 
(1932): 172; Wuhan academy of water power and electricity, Zhongguo shuilishi gao 中國水利史稿 
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beyond the Shichuan 石川 River (the river between “Zheng” and “Guo” in the map below), and 
thus clearly irrigates less than this. The Jing River simply does not have enough water to irrigate 
such a large area, and there is no reason to think that this was any different 2,250 years ago.     
 
Map 6.3: The Zheng Guo canal 
 
 The canal flowed parallel to the Wei River, but at a higher elevation, which should have 
made it possible to tap it at any point to irrigate areas to the south. It cut across numerous smaller 
waterways and springs whose water fed into the canal.114 The current version of the system, 
whose upper canal follows roughly the same course, though the intake is much higher up the 
river, does not extend nearly as far as the Luo River, probably because the whole region is 
farmed intensively and thus uses plenty of water. It seems unlikely to me that the water of the 
canal actually flowed as far as the Luo River because the Jing River does not have enough water, 
and its high silt content would fill in a long, slow flowing canal.115 On the other hand, the fact 
that it is impractical can certainly not be used as evidence that it was not built.  
(Beijing: Shuili dianli, 1987), 124–25. On implausible numbers in the Shi ji, see Bodde, “The State and 
Empire of Ch’in,” 98–102. 
114 Shuijing zhushu, 16.1457. As Will, “Clear Waters versus Muddy Waters,” shows, Qing officials gave 
up on the Jing River entirely and had to make do with the much smaller amount of water from these 
springs and streams.   
115 Needham, Wang, and Lu, Science and Civilisation in China, 228. 
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Archaeologists from the Shaanxi Institute of Archaeology discovered and mapped a dam-
like structure at the site.116 We know that it was Qin’s because it had early-mid Han-era tombs 
dug into it, proving that it was built before then, and we can be sure that Sima Qian would have 
mentioned a large dam built in the early Han.117 Nonetheless, some scholars maintain that this 
was a floodwater diversion structure and that Qin’s system did not have a dam.118 This is an 
important question because a dam creates a reservoir, thereby establishing a constant water level 
for the intake canal. This would allow the canal to provide water in dry periods, and also allows 
some of the sediment to settle, thereby reducing the need to constantly dig out the canals. If the 
dam worked well, the large amount of sediment in the water would eventually settle in the 
reservoir and cause problems, but much of the sediment arrived in summer floods that would 
have had to overflow the dam.  
Apart from the fact that the existence or absence of a dam would entirely change what 
type of system this was, the dam question is also important because it was the failure of the water 
intake mechanism at the head of the system that made it expensive to maintain and relatively 
ineffective throughout the imperial period.119 So the more we know about the original intake 
mechanism the better we can guess how Qin’s system worked. A dam would have created a 
reservoir whose water could be released for irrigation over much of the year, whereas a system 
that drew water from the natural river flow would only have drawn water at certain times of the 
116 Qin Jianming 秦建明, Yang Zheng 楊政, and Zhao Rong 趙榮, “Shaanxi Jingyang xian Qin Zheng 
Guo Qu shoulan heba gongcheng yizhi diaocha 陝西涇陽縣秦鄭國渠首攔河壩工程遺址調查,” Kaogu 
4 (2006): 12–21.   
117 Given that he lived less than 100km from the dam site and came of age only 50 years after the 
founding of the Han dynasty, Sima Qian would certainly have mentioned if such a project was completed 
in the Han. Also Ban Gu does address the later history of the system, noting that Han emperor Wu had the 
Liufu六輔 and Bai 白 canals added to the system, and does not mention the addition of a dam. Han shu 
buzhu, 29.2880; Han shu, 29.1685. 
118 Li Lingfu, Guanzhong shuili kaifa yu huanjing, 32–33. 
119 Will, “Clear Waters versus Muddy Waters.” 
264 
 
                                                 
year. A reservoir would also have allowed some of the silt to deposit in the reservoir, reducing 
buildup in the canal. 
The archaeological survey of the dam remains reveal that it would have been 2.6 km long, 
which is enormous for an ancient dam. In contrast to later intake canals, which were located in 
narrow gorges further upstream, the dam is built across a particularly wide section of the valley, 
which was probably the only way to dam a river using rammed earth. Remaining segments are 
around 130-160m wide at the base and 2-8m high (i.e., above the soil on which they were built), 
though the cross section of the dam shown in Map 6.4 shows that the tallest part of the dam was 
probably in the section that has since been destroyed by the river.  
It is difficult to evaluate the arguments of the “no dam” school because the best account of 
their position was written by Li Lingfu before the official archaeological publication cited above, 
and differs from it in several respects.120 Li also presents several arguments against the existence 
of a dam.121 The first is that the reservoir of such a dam would be too small. In times of flood, it 
would fill up quickly and the overflow would destroy the dam. He also calculates that the entire 
annual sediment load of the modern river would fill the reservoir in a single year. 
 
120 Li cites earlier archaeological publications as saying that there is no evidence that the dam extended to 
the western side of the river, that it did not contain rammed earth all along its length and describing the 
sediment upstream of the dam as “sand and pebbles,” whereas the 2006 report reads “sand, pebbles and 
clay.” Given that sand and pebbles indicate flowing water, while clay indicates standing water, and thus 
the existence of a reservoir, the absence or presence of clay is very important. However, it is quite 
possible that the dam was not in use for very long, and that its sediments were farmed after abandonment, 
in which case the sediments would be thin. Qin, Yang, and Zhao, “Shaanxi Jingyang xian Qin Zheng Guo 
Qu,” 19. 
121 Li Lingfu, Guanzhong shuili kaifa yu huanjing, 32–33. 
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Map 6.4: Archaeologically surveyed remains of the dam at the head of the Zheng Guo canal. The Jing River flowed 
from the top of the map and was blocked by the dam (whose remains are in black), creating a reservoir whose 
sediments are indicated by the striped liens. The water of the reservoir was drawn into the canal to the southeast 
by the outflow canal, while excess water flowed out through the spillway. The cross-section at the top shows the 
relative height of remaining sections of the dam and the current depth of the river valley.122 
 
However, neither of these arguments holds water. The highest-sediment loads are held by 
the summer floods, most of which would run off quickly along with most of the sediments. More 
122 Qin, Yang, and Zhao, “Shaanxi Jingyang xian Qin Zheng Guo Qu.” 
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importantly, the fact that there were problems with the design of the dam is not evidence that it 
was not built. In fact, it is quite likely that summer floods did destroy the dam, cutting through it 
in the same place where the river continues to flow through it. As for siltation, the same mistake 
was made in the 1950s on the Yellow River, when the Sanmenxia dam was incapacitated within a 
few years of construction by silt deposition.123  
No early source mentions how the intake worked in the Qin-Han period. The late Ming 
scholar Yuan Huazhong 袁化中 was the first to suggest that the Qin dam was built with tubes of 
bamboo filled with rocks, as was done at Dujiangyan in his time.124 This is quite possible as it is 
one of the few ways to build a dam that could resist the erosive power of water before the days of 
concrete, though such dams had to be rebuilt frequently, often annually. We can be sure that if the 
structure at the site is in fact a dam that it would have needed to have something other than 
rammed earth at the overflow section, which would have been required to handle massive 
summer flood waters. In later periods they also dismantled the diversion structure before the 
flood season to prevent damage, using the dam only during low-water seasons. This is a very 
expensive solution to the problem, but one which Qin could have managed easily with its 
enormous supply of free labor.   
In order to explain why one could not build a functional irrigation system on the river 
without a dam it is important consider the enormous variation in water flow. A survey of daily 
flow records from various sites on the Jing River confirms that the flow regularly increases or 
decreases by five or ten times from one day to the next.125 A study in the 1930s concluded that 
123 Judith Shapiro, Mao’s War against Nature: Politics and the Environment in Revolutionary China 
(Cambridge: Cambridge University Press, 2001), 62–63. 
124 Li Lingfu, Guanzhong shuili kaifa yu huanjing, 20. 
125 I would like to thank Liu Tao 劉濤 for providing me with daily flow records from various stations on 
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the river’s mean annual discharge was 68 m3s-1 (cubic meters per second), its winter discharge 
was 5-28 m3s-1 (the volume of a small stream), whereas during floods it could flow over 8,000 
m3s-1.126 Moreover, a reconstruction of 1911 floods suggests a flow of over 14,000 m3s-1, and 
flood sediments dating to around 2,000 BCE are evidence of flows exceeding 20,000 m3s-1.127 
Not only is peak discharge hundreds of times higher than the lowest, but the river is known to 
rise extremely fast (i.e., 23 feet in ten minutes) after summer rains, 128 and these flood waters are 
extremely muddy.129  
Because of this, it would be very difficult to design an effective intake mechanism that 
worked at all water levels. If the intake canal was high it could only receive water during the 
higher water levels of summer, in which case the system would only function during summer 
floods, when irrigation is unnecessary due to rain and the flooded river carries a load of 
suspended sediment thick enough to clog up the canal. If it was low it would be destroyed by 
raging summer floods, or buried by their sediments.  
This project was a classic example of a high-level equilibrium trap, a project whose 
initial benefits were outweighed in the long-run by the constant effort of maintaining it.130 In fact 
it is likely that the dam built to collect water for the canal was directly responsible for the 
downcutting of the riverbed that made it difficult for later projects to use the river for irrigation. 
Before the dam was built floodwaters could spread out across the floodplain, which would 
the Jing river over several decades.   
126 Eliassen and Todd, “The Wei Pei Irrigation Project in Shensi Province,” 176. 
127 Chun Chang Huang et al., “Extraordinary Floods of 4100−4000a BP Recorded at the Late Neolithic 
Ruins in the Jinghe River Gorges, Middle Reach of the Yellow River, China,” Palaeogeography, 
Palaeoclimatology, Palaeoecology 289 (2010): 1–9; Chun Chang Huang et al., “Holocene Palaeoflood 
Events Recorded by Slackwater Deposits along the Lower Jinghe River Valley, Middle Yellow River 
Basin, China,” Journal of Quaternary Science 27, no. 5 (2012): 485–93. 
128 Eliassen and Todd, “The Wei Pei Irrigation Project in Shensi Province,” 176. 
129 Qin Jianming, personal communication. 
130 Will, “Clear Waters versus Muddy Waters.” 
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weaken the flow. However, Qin built a dam across a wide section of the floodplain, and although 
the water eventually cut through it, the remaining sections of the dam forced the entire river into 
the single channel, increasing the flow rate and forcing it to cut downwards. This can be seen in 
the cross section of Map 6.4, above.   
It is possible that the desalinization of the region was just as important as irrigation 
proper. As noted above, almost half of the Guanzhong plain was barely inhabited up to this point. 
Maps 6.1 and 6.2, above, show the difference in the distribution of archaeological sites between 
the Neolithic-Western Zhou period (5000-1000) and the Qin-Han period (c. 221 BCE-220 CE). 
The first thing one notes when comparing these maps is the increase in population density in the 
central Guanzhong, where the Qin capital Xianyang and the Western Han capital Chang’an were 
both located. The area of the Zheng Guo Canal was much more heavily populated than earlier 
periods, but only in some areas. Map 6.5 is a close up of the relevant area of map 6.2 (Qin-Han 
archaeological site distribution). The area around Gaoling is currently the main area irrigated by 
the system, and I suspect this was the case in the Qin-Han period as well. The area around Xiagui 
could also have been irrigated by the system. But it is clear that much of the area remained 
sparsely inhabited, and that Sima Qian’s 40,000 qing is an exaggeration. On the other hand, his 
comment that the canal “eliminated bad years” is significant. If the whole area around Gaoling 
was effectively irrigated it would indeed have provided Qin with a reliable breadbasket very 
close to the capital.    
As Sima also noted, the Zheng Guo project made saline land arable, which may be its 
most significant contribution. Salinity can be solved by repeatedly flooding fields and then 




Map 6.5: The approximate route of the canal and all Qin and Han archaeological sites in the 
area. The four named sites are Qin counties and the striped lines indicate low-lying areas. 
 
to. 131 Apart from Sima Qian’s claim that the canal made saline land arable, there is also a 
reference in the Lüshi chunqiu’s agriculture chapters to using ditches to clean soil (zhen yu tu 甽浴
土).132 Thus I expect that the Zheng Guo canal’s success was based to no small degree on the fact 
that its water could be used to desalinize land. We should not assume that the entire process was 
state-organized; it is quite possible that the majority of the work of desalinization and drainage 
was achieved by private farmers using the water from the system. It should also be noted that a 
large saline area remained in the area even after the Zheng Guo project, as can be seen on map 
6.5.  
D) Conclusion 
Qin must have already been quite formidable to be able to take control of the Guanzhong in the 
early Spring and Autumn period, and the population and agriculture of the region probably grew 
131  G.E. Cardon et al., “Managing Saline Soils,” http://www.ext.colostate.edu/pubs/crops/00503.html, 
Michal Artzy and Daniel Hillel, “A Defense of the Theory of Progressive Soil Salinization in Ancient 
Southern Mesopotamia,” Geoarchaeology 3, no. 3 (1988): 235–38. 
132 John Knoblock and Jeffrey Riegel, The Annals of Lü Buwei: A Complete Translation and Study 
(Stanford: Stanford University Press, 2000), 26.655. 
270 
 
                                                 
in the subsequent centuries. Situated on the west of the Zhou world in the Guanzhong basin, the 
Qin state faced relatively few external threats. Its royal house was unusually powerful in relation 
to its subjects, and its military was usually equal to the greatest states in the region. However, by 
the Warring States period its administration lacked the sophistication found in many other Zhou 
states.  
The reforms initiated by Shang Yang provided administrative organization to a state that 
was situated in an ideal geographical position for long-term warfare. Whereas earlier rulers had 
gathered resources unsystematically, the reforms emphasized the information-gathering 
capacities of the state. By surveying its resources and counting its population, the Qin state 
attempted to find all available resources and laborers in its domain and exploit them efficiently.  
The Zheng Guo project completed the agricultural colonization of the region by opening 
the northeast of the plain to farming. Although we still cannot be sure how well it worked or how 
long it functioned, it seems clear that it was not nearly as successful as once believed. 
Nonetheless it clearly made some parts of a previously saline region arable, and thus eliminated 
the only remaining area of wild land from the region. From now on the only large wild animals 
in the region were in the king’s hunting parks.   
Qin’s state strengthening reforms constitute a profound and permanent change in the 
relationship between human society and the environment. Its system of land redistribution made 
the state an important player in how land was organized and used, as did its control over non-
agricultural resources. Its ability to mobilize large numbers of workers vastly increased its ability 
to transform the environment. The new powers that the central government gained through these 
reforms made it capable of systematically encouraging the spread of agriculture. With its armies 
of laborers it could expand the infrastructure that allowed it to collect the surplus grain and labor 
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from more and more areas as it conquered them, and then use these resources to continue this 
growth. The following chapter will examine the Qin state at its height during the reign of the 
















When king Zheng came to the throne in 246 at the age of 13, Qin was by far the most powerful 
state in East Asia, and was already well on its way to forming an empire. It had conquered the 
core territories of its former rivals Wei, Han and Chu, and its territory included much of the 
modern provinces of Shaanxi, Shanxi, Gansu, Sichuan, Hubei and Henan. Qi, Chu and Zhao 
were the only powerful states that remained. As a Qin official said at the time, “Qin's territory 
occupies half the world and her troops are a match for the countries on all sides of her. She is 
backed by mountains, girt by rivers, and lies secure behind barriers in every direction. She has 
more than a million mettlesome troops, a thousand war chariots, ten thousand cavalry, and grain 
stores as high as hills. Since her laws and ordinances are clear, her soldiers are calm in adversity 
and happy to die 秦地半天下，兵敵四國，被山带河，四塞以爲固。虎賁之士百餘萬，車千乘，騎
萬疋，粟如丘山。法令既明，士卒安難樂死.” 2 
1  Max Horkheimer, “The Revolt of Nature,” in Eclipse of Reason (London: Contiuum, 2004), 72. 
Although Horkheimer uses “man” in a gender-neutral sense, it is also worth considering to what degree 
the history of humanity’s effort to subjugate nature is also the history of the subjugation of humanity by 
men.  
2 Liu Xiang 劉向, Zhanguo ce 戰國策 (Shanghai: Shanghai guji, 1985), 504 (Chu 2); James I. Crump, 
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The administrative system of the empire was already mostly in place. The resources of 
the state during King Zheng’s thirty-seven years on the throne were devoted to conquering new 
lands and building megaprojects, something that did not stop even after the surrender of Qi, 
Qin’s last rival, in 221. Even after the formal founding of the empire the Qin leaders seemed 
incapable of transitioning to a peacetime economy of lower extraction, and the traditional view 
that their unnecessary military campaigns and megaprojects contributed to the collapse of the 
empire is certainly correct.     
In 221 Qin controlled much of the Yellow and Yangzi River basins, an area about the 
size of mainland Western Europe.3 Although it collapsed after only 14 years as an empire (but 
600 years as a kingdom), Qin’s centralized bureaucratic system was revived by the subsequent 
Han Dynasty (206 BC-220AD), and became the standard form of political organization in China. 
The impact of this system went far beyond political control: even the afterlife came to be 
understood as being a vast underworld bureaucracy that employed the same administrative 
practices used on earth. Although subsequent empires did not adopt all of Qin’s methods, they all 
took centralized bureaucracy as their ideal system, and used that bureaucracy to encourage the 
spread of agriculture. So Qin’s system has exerted a profound influence on Chinese society and 
environment long after its collapse.   
As described in the introduction, I use the term political ecology to refer to the study of 
how the form, organization, and administration of states affect the distribution and abundance of 
Chan-Kuo Tsʻe (Oxford: Clarendon Press, 1970), 244. These are the words of Zhang Yi, a Qin minister, 
who gives a much longer discourse on the power of Qin in Zhanguo ce, 95-114 (Qin 1); Crump, Chan-
Kuo Ts’e, 125-30.  
3 Although premodern states did not control territory in the same way that modern states did, I estimate 
that the Qin Empire had some kind of administrative control over an area of around 2.3 million km2, but 
had military hegemony over a larger area.  
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organisms. 4  Agrarian states have a fundamental interest in encouraging the replacement of 
natural ecosystems with farms. This connection between state power and agricultural expansion 
was clearly enunciated in the thought of Shang Yang and his followers, and formed the basic 
premise behind Qin’s reforms.  
In contrast to the diachronic narrative of the previous chapter, this one analyzes the 
political ecology of the Qin state synchronically at a specific time. The centralized state 
described in this chapter stands in contrast to the relatively egalitarian Neolithic societies and the 
decentralized Western Zhou state described above. My analysis focuses on the ecological 
consequences of this new form of political organization. In brief, Qin’s centralized bureaucratic 
state was able to decide how a significant proportion of surplus food and labor was used across a 
large region, and to use those surpluses to increase agricultural production and resource 
extraction across the subcontinent.   
As discussed in the previous chapter, Qin’s system was developed in the context of large 
scale warfare over many generations. During this time the state had explored all avenues for 
extracting resources from its domain, modifying the state to match the economy: 
War mobilizations compel states to extract a much larger share of a society's resources than 
are usually collected through peacetime taxation. The resulting efforts to channel resources 
and manpower into war force states to exploit many more sources of revenue more 
completely than they would during peacetime. As a consequence, the search for new and 
more productive revenue sources during war encourages central states to reshape their 
taxation policies ever more closely to the form of societal production. While a state at 
peace may leave many sectors and activities untouched…a state at war is often compelled 
to extract revenue from almost all areas of societal production, thus molding the state 
4 Ecology: the “study of the distribution and abundance of organisms and the interactions that determine 
distribution and abundance.” (Michael Begon, Colin Townsend, and John Harper, Ecology: From 
Individuals to Ecosystems, fourth ed. [Malden: Blackwell, 2005], xi). Political: “of, belonging to, or 
concerned with the form, organization, and administration of a state.”  OED Online (Oxford University 
Press), accessed February 5, 2015.   
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apparatus in a way that complements and exploits the strengths and organizing structures 
of economic activity.5  
 The economy of the Qin state was so thoroughly integrated into the wider economy that 
there is little evidence of economic activity from which it did not extract some benefit.6 This was 
not simply the case of a state adapting itself to the economy during a short war, but involved the 
reorganization, standardization and simplification of society for the purpose of making it easier 
for the state to understand and exploit.7 The best example of this was the way in which the state 
took direct ownership of land and ensured that it was being used for economic production (by 
taxing it) and that it was granted as a reward for serving in the military. This, of course required a 
whole system of land mapping, population registration and policing. The state also played an 
important role in the wider economy my minting coins and by creating a system of exchange 
rates between labour units and various commodities. 
We have vastly more information on the Qin government than on any previous East Asian 
state, and it is the first one for which we have much idea of how it functioned. During the last 
forty years of its existence, the Qin state expanded constantly, and the Guanzhong went from 
being the demographic and economic center of the state to being simply the metropolitan region 
of a massive empire. 8  The Qin state expanded rapidly across the subcontinent, sucking up 
resources and labor from its domain and converting them into armies, palaces and infrastructure.  
5 Richard Bensel, Yankee Leviathan: The Origins of Central State Authority in America, 1859-1877 
(Cambridge: Cambridge University Press, 1990), 96–97. 
6 On Qin’s role in the wider economy, see A.F.P. Hulsewé, “The Influence of the ‘Legalist’ Government of 
Qin on the Economy as Reflected in the Texts Discovered in Yunmeng County,” in The Scope of State 
Power in China, ed. Stuart R Schram (London: School of Oriental and African Studies, 1985), 211–36; 
A.F.P. Hulsewé, “Legalists and the Laws of Ch’in,” in Leyden Studies in Sinology, ed. W.L. Idema 
(Leiden: Brill, 1981), 1–22. 
7 James C. Scott, Seeing like a State: How Certain Schemes to Improve the Human Condition Have Failed 
(New Haven: Yale University Press, 1998), 2.  
8 The area directly controlled by Qin was several million square kilometers in area. In the census of 2 CE 
the Han Empire had over 50 million people, most of whom lived in areas that had been in the Qin empire. 
So we can be sure that the Qin Empire’s population was in the tens of millions.   
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Map 7.1: The Qin Empire at its height. The place names are commanderies, the highest-level regional administrative 
units; this map does not include commanderies known only from excavated texts. The darker shade indicates the area 
more or less controlled by Qin. Qin had no military rivals in the south, which remained sparsely populated, so only 
productive agricultural regions were worth the effort of administering.9  
The single largest expenditure of the central government was almost certainly the army.10 
Qin kept armies with tens of thousands of soldiers fed and equipped virtually every year for 
many decades. 11  As explained in Sunzi’s Art of War, this requires constant expenditure of 
9 http://en.wikipedia.org/wiki/Qin_dynasty#mediaviewer/File:Qin_map.jpg. Modified. 
10 On the Qin military, see Robin D.S. Yates, “The Rise of Qin and the Military Conquest of the Warring 
States,” in The First Emperor: China’s Terracotta Army, ed. Jane Portal (Harvard University Press, 2007), 
31–55. 
11 Unlike, many modern armies, or those of the Roman Empire, these tens of thousands of soldiers were 
not professional, but mostly farmers doing unpaid military service for the state. The officer corps was 
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resources and cash. 12  After the army, the expenses of the court (including both the central 
administration and the imperial household) should not be underestimated. It has been argued, for 
example, that up to one quarter of imperial tax revenues in the Ming Dynasty (1368-1644) were 
spent within the palace walls.13  
As will be discussed in detail below, the foundations of state power were the combination 
of the grain tax and the military and statute labor that all adult men had to serve. The state 
collected a percentage of people’s harvests and then fed it back to them in the agricultural off-
season when they labored without pay for the state. Their labor was supplemented by a large 
body of convict laborers sentenced to varying lengths of hard labor, as well as people who 
worked for the state to pay off the money they owed it. This allowed Qin to engage in a variety 
of massive labor projects, such as an empire-wide road system, a long defensive wall (the first 
“Great Wall of China”), several hydraulic megaprojects, many palaces, and the famous 
mausoleum of the First Emperor. More often they were engaged in the routine maintenance of 
roads, bridges, field boundaries, walls, dikes and buildings.  
 The system of roads and bridges is very significant environmentally. As is well known 
from modern history, good roads facilitate the movement of people into, and the transportation of 
goods out of, previously inaccessible places. They also make it easier to transport commodities 
professional.   
12  “For an army of one thousand fast four-horse chariots, one thousand four-horse leather-covered 
wagons, and one hundred thousand armorclad troops, and for the provisioning of this army over a 
distance of a thousand li with expenses at home and on the field, including foreign envoys and advisors, 
materials such as glue and lacquer, and the maintenance of chariots and armor, only when you have in 
hand one thousand pieces of gold for each day can the hundred thousand troops be mobilized.” Roger T. 
Ames, Sun-Tzu; the Art of Warfare: The First English Translation Incorporating the Recently Discovered 
Yin-Chʻüeh-Shan Texts (New York: Ballantine Books, 1993), 75–76. 
13 Ray Huang, “The Ming Fiscal Administration,” in The Cambridge History of China, vol. 8, The Ming 
Dynasty, 1368-1644. Part 2, ed. D.C. Twitchett and F.W. Mote (Cambridge: Cambridge University Press, 
1998), 116. Similarly, excavations have revealed that the majority of the Han capital of Chang’an was 
taken up with imperial palaces, while even the general location of commoners’ houses remains unclear.  
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longer distances, thereby allowing people to consume resources from places further away, 
extending their environmental impact. This also applies to canals, although Qin only built one 
significant transportation canal, in the south.14  
Given my focus on the capital region of the state, it is worth noting that the strong state 
control in the center was not maintained throughout the empire. In its core regions, Qin was a 
territorial state, directly administering large contiguous areas, registering population and 
mapping land. However, the further south one went the more Qin’s control was limited to a 
network of agricultural areas and routes between them, Many of which were rivers. 15 
Nonetheless, recently excavated texts from Liye, Hunan, reveal that the state functioned 
reasonably well even in its southwestern periphery, so it must have been very efficient in the 
capital region.   
 Qin’s success in building its system was possible precisely because for most of its history 
its territory and population was relatively small. In fact, one reason for the failure of the Qin 
Empire was its attempt to rapidly expand a system that functioned well in a relatively small 
region across a subcontinent without adapting it to the limits of distance. The proposal of some 
Qin advisors to enfeoff subordinate rulers in Qin’s distant territories was intended to solve this 
problem, but was overruled by the emperor on the advice of Li Si 李斯, whose vision of a highly 
centralized empire was impractical before the invention of modern communications and 
transportation technology 2,000 years later.16 Later Chinese empires contented themselves with 
considerably less local administration than Qin had attempted. 
14  Joseph Needham, Wang Ling, and Lu Gwei-djen, Science and Civilisation in China 4.3: Civil 
Engineering and Nautics (Cambridge: Cambridge University Press, 1971), 299–306. 
15  Monica L. Smith, “Networks, Territories, and the Cartography of Ancient States,” Annals of the 
Association of American Geographers 95, no. 4 (2005): 832–49; Monica L. Smith, “Territories, Corridors, 
and Networks: A Biological Model for the Premodern State,” Complexity 12, no. 4 (2007): 28–35.  
16 Sima Qian 司馬遷, Shi ji 史記 (Beijing: Zhonghua, 1959), 6.238–39, 254–55; William H. Nienhauser, 
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The meticulousness with which the state monitored its officials shows that the top levels 
of government were quite aware how easily lower level officials could produce fake reports and 
enrich themselves by embezzling funds. In better documented periods of Chinese history we 
know that the state was often (perhaps usually) incapable of maintaining accurate records, and 
that an official post was a sure path to making a fortune. We can be sure that all of the standard 
problems of corruption, inefficiency and incompetence existed in Qin, but we now also have 
sources from local administrators that show us just how the system worked.    
This chapter is divided into three sections. The first briefly outlines what we know about 
the capital and the Guanzhong. The second reviews the administrative structure of the empire, 
focusing on the parts of the state related to the management of land and people. The longer third 
section discusses the various aspects of the rural political economy. These are 1) the state’s 
access to information; 2) the management of land; 3) taxation; 4) granaries; 5) statute, military 
and penal labor; 6) livestock; and 7) state control over non-agricultural resources. 
i. Sources  
The main sources for this chapter are Qin legal and administrative texts excavated from tombs 
and settlements as well as two histories written by central government officials in the Han 
Dynasty, namely the Shi ji 史記 (translated as Grand Scribe’s Records or Records of the Grand 
Historian, c. 100 BCE) and Han shu 漢書 (translated as History of Han or Book of Han, c. 100 
CE). The authors of these two histories had access to the Han central archives, and their coverage 
of the Qin and Han period tends to be reliable if used carefully.  
Although they were found hundreds of kilometers from the Guanzhong, we know that the 
ed., The Grand Scribe’s Records 1: The Basic Annals of Pre-Han China (Bloomington: Indiana 
University Press, 1994), 137, 146–47. 
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excavated legal texts from Shuihudi and Zhangjiashan are the product of the central government 
because they include sections that refer to the whole empire, and rarely mention the specifics of 
other places. Some of the laws excavated at Longgang 龍崗, Hubei, seem to have been 
specifically written for the Yunmeng 雲夢 hunting reserve, so we do have examples of laws 
written for specific places. As for the dates of these texts, some of the Shuihudi laws are dated to 
the late Warring States period, and two of them are laws from the state of Wei.17  
Legal texts discovered at Zhangjiashan 張家山, Hubei, date to 186 BCE, a period in 
which the Han Empire was still consolidating itself.18 Most of these are essentially edited Qin 
laws, though some of them were newly written. Overall there is little evidence of systemic 
change between Qin and these early Han laws. I will use them as evidence for Qin law except in 
cases where they mention newly-established institutions or the Han capital at Chang’an. Other 
important sources are the administrative texts discovered in well #1 at Liye 里耶, Hunan, 600km 
as the crow flies south of the Guanzhong (but much further by road and river).19 They were the 
routine administrative texts of a peripheral county, 20  and show us how the lower levels of 
administration worked. The Qin documents bought on the antiquities markets by the Yuelu 嶽麓 
17 Huang Shengzhang 黄盛璋, “Yunmeng Qinjian bianzheng 雲夢秦簡辨正,” Kaogu xuebao 1 (1979): 2–
5. 
18 I cite the following edition because it is based on infrared photography, and therefore includes some 
writing not seen by the original publishers. It also has the most up-to-date transcriptions and annotations. 
I cite the page number of the image(s), followed by the number of the bamboo strip, which can be used to 
consult the transcription and any other edition. Peng Hao 彭浩 et al., Ernian lüling yu Zouyanshu: 
Zhangjiashan ersiqi hao Han mu chutu falü wenxian shidu 二年律令與奏讞書: 張家山二四七號漢墓出
土法律文獻釋讀 (Shanghai: Shanghai guji, 2007) (hereafter cited as "Ernian lüling"). The original 
publication is Zhangjiashan Han tomb 247 editing group, Zhangjiashan Han mu zhujian （ersiqi hao mu） 
張家山漢墓竹簡 （二四七號墓） (Beijing: Wenwu, 2001), and the corrected transcriptions were 
published in Zhangjiashan Han tomb 247 editing group, Zhangjiashan Han mu zhu jian (ersiqi hao mu): 
shiwen xiuding ben 張家山漢墓竹簡 （二四七號墓） 釋文修訂本 (Beijing: Wenwu, 2006). 
19 Robin D.S. Yates, “The Qin Slips and Boards from Well No. 1, Liye, Hunan: A Brief Introduction to the 
Qin Qianling County Archives,” Early China 35 (2012): 291–329. 
20 By peripheral I mean on the edge of the empire, not minor or irrelevant. Qin territory did not extend far 
beyond Liye to the south or southwest. 
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Academy also contain some important information, especially the mathematics texts. Like those 
from Zhangjiashan, these contain important information on administrative practices.21 
 There are also many non-textual archaeological sources. However, Chinese 
archaeologists of this period generally focus on large scale ruins and sites with museum-quality 
pieces, so their work tells us very little about everyday life of commoners, except for those who 
built palaces, mausoleums and made art.22 Nonetheless, this has fully confirmed the traditional 
account of Qin as wastefully using labor,23 and, more generally, has been very useful in helping 
historians understand the nature of the written sources.  
ii. The Guanzhong and the Qin Capital at Xianyang  
This section will review what we know about Xianyang, the Qin capital, and then briefly discuss 
the layout of counties and parks in the Guanzhong. The rest of the chapter is concerned with the 
actual functioning of the state as planned and directed from Xianyang, so this section is mainly 
intended to provide an idea of what we know about the physical layout of the capital region.  
In general, the political and economic processes that have allowed humans to extend their 
control over the planet have been organized from urban areas, so that the urbanization of 
humanity is inseparable from the rise of civilization. Increases in social complexity are in a sense 
no more than expansions in the division of labor, and the central organization of this division is 
21 Zhu Hanmin 朱漢民 and Chen Songchang 陳松長, eds., Yuelu Shuyuan cang Qin jian 嶽麓書院藏秦
簡, vol. 2 (Shanghai: Shanghai cishu, 2011); Peng Hao 彭浩, Zhangjiashan Han jian “Suan shu shu” 
zhushi 張家山漢簡“算數書”注釋 (Beijing: Kexue, 2001); Joseph W. Dauben, “Suan Shu Shu: A Book on 
Numbers and Computations; English Translation with Commentary,” Archive for the History of Exact 
Sciences 62 (2008): 91–178. 
22 Anthony J. Barbieri-Low, Artisans in Early Imperial China (Seattle: University of Washington Press, 
2007). 
23 Gideon Shelach, “Collapse or Transformation? Anthropological and Archaeological Perspectives on the 
Fall of Qin,” in Birth of an Empire: The State of Qin Revisited, ed. Yuri Pines et al. (Berkeley: University 
of California Press, 2013), 113–38; Shi ji, 88.2570; William H. Nienhauser, ed., The Grand Scribe’s 
Records 7: Memoirs of Pre-Han China (Bloomington: Indiana University Press, 2006), 367.  
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almost always based in urban areas. One aspect of this is the process of social stratification, in 
which religious or political/military institutions are developed that allow small groups of people 
to live off the labor of many others. These are usually urban institutions.  
In terms of economics, the role of urban areas has been equally important because towns 
generally serve as the locations in which resources are centralized, processed and redistributed. 
Just as the division of tasks in the workshop is necessary for the production of more complex 
handicrafts (e.g., textiles), increasing the reach and power of the state requires increasing the 
division of labor within the military and the civil administration. From the point of view of 
materials and energy, cities are unproductive and parasitic on their surroundings, though the 
services available in cities often benefit rural people. What is important for this chapter is that 
the institutions which extract surplus value from primary producers are urban. 
 That being the case, it would be nice if we knew more about the economy and society of 
Xianyang. However, we have very little direct evidence about the Qin capital beyond the general 
layout of city walls, roads and palaces that have been excavated.24 But we do have a variety of 
textual evidence on Qin’s central government, as well as on the types of activities that went on in 
the courts of the period, so we can tell a lot about material and economic life in the palaces. 
Archaeologists have discovered the foundations of twenty-six large-scale building 
complexes in the Guanzhong, seven of which are found within the c. 875x500m walled enclosure 
that encloses the central palace site.25 These were the locations in which the court and the central 
government worked and probably many of them lived in these palaces. Archaeologists are still 
24 On the palaces, see Shaanxi Institute of Archaeology, Qin du Xianyang kaogu baogao 秦都咸陽考古報
告 (Beijing: Kexue, 2004); Wu Hung, “The Art and Architecture of the Warring States Period,” in The 
Cambridge History of Ancient China: From the Origins of Civilization to 221 B.C., ed. Michael Loewe 
and Edward Shaughnessy (Cambridge: Cambridge University Press, 1999), 673–75. 
25 The length of the four walls is 843, 902, 426 and 576 meters. Shaanxi Institute of Archaeology, Qin du 
Xianyang kaogu baogao, 10–12. 
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unsure if Xianyang was walled, even though they have been surveying the site since the 1950s. 
The inner palace quarter was surrounded by a wall, but the remains of rammed earth fragments 
around the city are sparse enough that they cannot be taken as evidence of an outer wall. Given 
the preference of Qin rulers for gigantism discussed above, we would expect that its capital 
would have city walls massive enough that their traces remain unambiguous. Most important 
Chinese cities from the Bronze Age to the ninth century were walled, so a lack of a wall would 
be quite remarkable. It would mean that Xianyang was protected from its enemies (most of 
whom lay to the east) only by the natural barriers of rivers and mountains around the Guanzhong, 
and that Qin was powerful enough not to fear its enemies approaching the capital. This is 
possible. The Guanzhong remained administratively separate from the rest of the empire, and 
there were garrisoned passes controlling the movement and people and goods in and out.26   
 No waterway of any significance flowed through the site, nor is there any evidence of 
aqueducts. The people of the city seem to have got their water from wells, of which 
archaeologists discovered 116.27 Of the 20 that they excavated, the deepest was 4.28m deep. 
Although it is unclear if archaeologists excavated to the bottom of each well, it is likely that the 
water table was high because the city lies in the plain between two rivers. There was a 
subterranean sewer system in the palaces, and waste water was drained into the Wei River 
through buried ceramic pipes.28 Archaeologists discovered the remains of the Lan Pond 蘭池 
26  A.F.P. Hulsewé, Remnants of Chʾin Law: An Annotated Translation of the Chʾin Legal and 
Administrative Rules of the 3rd Century B.C. Discovered in Yün-Meng Prefecture, Hu-Pei Province, in 
1975 (Leiden: Brill, 1985), 59; Yang Zhenhong 楊振紅, “Cong Qin ‘bang,’ ‘neishi’ de yanbian kan 
Zhanguo-Qin-Han shiqi junxian zhi de fazhan 從秦‘邦’、‘内史’的演變看戰國秦漢時期郡縣制的發
展,” Zhongguo shi yanjiu 中國史研究 4 (2014): 55–58. Controls on the export of wealth reveal that there 
were searches of goods at passes. 
27 Shaanxi Institute of Archaeology, Qin du Xianyang kaogu baogao, 34–43. 
28 Ibid., 212–17. 
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beside the Lan Pond Palace remains, reminding us that there were once bodies of water in the 
Guanzhong.29  
 Archaeologists have not excavated any large-scale residential areas for commoners in 
Xianyang, though they suspect that commoners lived to the southwest of the palace quarters. 
Given that the same problem exists for the Han capital of Chang’an, this may be more than an 
accident of preservation or the bias of archaeologists. Although there must have been housing 
areas for commoners and markets in both cities, it is quite possible that a significant percentage 
of the population lived and ate in the palaces. This would reduce the need for houses outside of 
the palace, and the large role of the state in handicraft and other production would also have 
reduced the non-state economy that would otherwise have led to the growth of a city outside of 
the palace. There may well have been tens of thousands of people living and working in the 
various palaces of the capital and surrounding areas.   
Although it is not a description of reality, the Zhou li was probably written by someone 
who was quite familiar with palace life and administration in the late Warring States or Qin 
period when the text was written.30 Its large bureaucracy for provisioning the court provides a 
good general idea of what was considered appropriate at that time for an imperial court. For food, 
it includes offices of butchers and cooks and those in charge of meat preserves, vinegar preserves, 
alcohol, drinks, salt, rice, curing meat and ice for preserving food. Although grain and other 
staples came as tax payments, much of this food was provided by people in charge of catching or 
29 Ibid., 13. 
30 Michael Loewe, ed., Early Chinese Texts: A Bibliographical Guide (Berkeley: Society for the Study of 
Early China, 1993), 25–29; Benjamin Elman and Martin Kern, eds., Statecraft and Classical Learning: 
The Rituals of Zhou in East Asian History (Leiden: Brill, 2010), 33–93, 129–54; Mark Edward Lewis, 
Writing and Authority in Early China (Albany: SUNY Press, 1999), 42–51. The text’s length, content and 
elaborate structure puts it in a league with the Lüshi chunqiu and Huainanzi, and I suspect it was also 
written between the third and mid-second centuries. Its authors clearly had sources on much earlier 
administrations and were using their terminology. 
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growing food for the court, such as hunters, fishers, turtle catchers, people in charge of gardens 
and orchards. For clothing, there were tailors, cobblers, hairdressers and specialists in furs, skins, 
silk, hemp and dying cloth. 31 Many of these produced food and clothes both for sacrificial 
offerings and for human use, but I have not included those whose functions are entirely ritual 
because we cannot assume that Qin had the same ones. The Zhou li describes a whole 
bureaucracy devoted to ritual and Qin would have also devoted a lot of resources to sacrifices 
and other ritual activity. 
 Artisans had been directly employed by elites since the Bronze Age and the control of 
their labor was thus a source of economic power. Thus it is not surprising that the Qin state 
produced various kinds of commodities not only for the palace and the army, but also for sale. 
The Zhou li includes a text called “Records of Inspecting Craftsmen” (“Kaogong ji” 考工記) 
which lists a variety of artisans working for some Warring States court, including chariot 
builders, weapons manufacturers, potters and fabric makers. Qin certainly had all of these. There 
is plenty of evidence of pottery production in Xianyang, including many kilns and hundreds of 
pottery fragments with the name of the workshop written on them. There were both private and 
state-run kilns.32 There were also bronze and iron foundries. Thus many handicrafts of various 
kinds were produced there, and excavators consider a site in which metal arrowheads were cast 
to have been a state arsenal. Large-scale metalwork and ceramics production would have 
required wood or charcoal, and would have produced plenty of smoke, some of China’s first 
31 The Zhou li is arranged by offices, so the relevant sections can be found under their titles: butchers (pao 
ren 庖人), cooks (yong饔, peng ren 亨人),meat preserves (hai ren 醢人), vinegar preserves (xi ren 醯
人), alcohol (jiu zheng 酒正, jiu ren 酒人), drinks (jiang ren 漿人), salt (yan ren 鹽人), rice (chong ren舂
人), curing meat (xi ren 臘人), ice (bing ren 凌人), hunters (shou ren獸人), fishers (yu ren 漁人), turtle 
catchers (bi ren 鱉人), orchards (chang ren 場人), tailors (feng ren 縫人), cobblers (ju ren 屨人), 
hairdressers (dui shi 追師), specialists in furs (si qiu司裘), skins (zhang pi 掌皮), silk (dian si 典絲), 
hemp (dian xi 典枲) and dying cloth (ran ren 染人). Jia Gongyan 賈公彥, Zhouli zhushu 周禮注疏 
(Shanghai: Shanghai guji, 2010). 
32 Scattered throughout Shaanxi Institute of Archaeology, Qin du Xianyang kaogu baogao. 
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urban air pollution.  
In addition to artisans and the people working to feed and clothe officials and the royal 
house, there were also a variety of offices concerned with medicine (including veterinarians), 
cleaning, buildings and maintenance, prisons, horses, etc, in addition to the emperor’s royal 
guard, which was literally a small army. As will be discussed below, several of the Qin ministries 
were predominately occupied with affairs in the capital.  
The Guanzhong Outside of the Capital 
The Guanzhong, the heartland of Qin, was referred to by the name of the official and office that 
administered it, the Metropolitan Superintendent (neishi 内史).33 As discussed below, there were 
also several ministries in the central government with authority over specific parts of the region 
like imperial parks and tombs. The routine administration of the Guanzhong outside of the 
capital was carried out by counties; there were no commanderies in the region. We do not know 
how many counties there were. According to the Shi ji, Shang Yang created thirty-one counties, 
most of which must have been in the Wei River basin or the Qinling, since Qin’s territory did not 
extend much beyond that region in the mid-fourth century. The three capital provinces of the 
Western Han, which included the Guanzhong and surrounding regions, had fifty-seven counties, 
only nine of which are known to have been created in the Han. 34  The population of the 
33 This included all of the Guanzhong and some of the northern Qinling: Tan Qixiang 譚其驤, ed., 
Zhongguo lishi dituji 中國歷史地圖集 (Shanghai: Zhonghua dituxueshe, 1975), 2.5–6. The capital region 
was almost certainly called neishi because that was the name of the office that administered it, not 
because of its “interior” position in relations to the rest of the empire.   




                                                          
Guanzhong in 2 CE was probably over 2.3 million, with a population density up to 150 people 
per km2, though we have no way of knowing what it was 250 years earlier.35 
 
Map 7.2: Qin counties in the Guanzhong and surrounding areas.36  
 
Given that the Xi’an area (across the river from Xiangyang on map 7.2) has been the 
population core of the region through most of its history, it is striking that there were no Qin 
counties there. The reason seems to be that it was also part of Xianyang’s territory. Xianyang’s 
jurisdiction extended across the river and included several districts and ting as well as many 
35 Ge Jianxiong 葛劍雄, Xi Han renkou dili 西漢人口地理 (Beijing: Xinhua, 1986), 96. I estimate that 
2,300,000 of the 2,436,360 people that lived in the three administrative units in the area lived in the 
15,000km2 area of the Guanzhong and surrounding foothills, and not in the rest of the territory 
administered by these three units, which is mountainous and had few towns. I do not take seriously any 
attempt to estimate pre-Han populations, which are invariably based on entirely imaginary population 
growth trajectories.  
36 This map is based on records of counties from various texts, and may include counties that did not exist 
simultaneously. Many of these locations are taken from Tan et. al, Zhongguo lishi dituji 2.5-6, which is 
based on the scholarship of historical geographers from earlier centuries. The locations are not precise, 
though our records for the Han capital region are comparatively good. Some of the towns are considered 
counties based on the discovery of seals of an assistant (cheng 丞) of that place, which is presumed to be 
the seal of the assistant magistrate, or the fact that they were counties in the Han (Duyang, Haozhi, Xi). 
These latter may, however, have been important Qin towns but not yet counties. I have consulted Zhou 
Xiaolu 周曉陸 and Lu Dongzhi 路東之, Qin fengni ji 秦封泥集 (Xi’an: San Qin, 2000), 65–71; Zhou 
Zhenhe 周振鶴, ed., Han shu “Dilizhi” huishi 漢書地理志匯釋 (Hefei: Anhui jiaoyu, 2006); Hou 
Xiaorong, Qin dai zhengqu dili, 122–49.  
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villages.37 We know of three districts in Xianyang: Yin 陰, Chang’an 長安 and Jianzhang 建章. 
All three were located south of the Wei River in the area now occupied by the expanding city of 
Xi’an. Although it is generally believed that the Han established a new capital at Chang’an, the 
latter was part of the Qin capital region, and the Han palaces were built on the remains of Qin 
palaces.    
The two palaces areas were connected by at least one bridge. A Warring States-era bridge 
was recently excavated on the south bank of the Wei River.38 Its position shows that it linked 
Xianyang with Qin’s palaces south of the river, including those that were later adapted to 
become the palaces of Han Chang’an. This bridge, and those dating to the Han, were built by 
driving large numbers of sturdy timbers into the riverbed and building a wooden surface on top, 
a method that probably required frequent repairs. It may also have blocked larger boats from 
passing. This bridge would probably have been a major transportation route in the Guanzhong, 
especially if it was the only bridge across the Wei River. The excavators are not sure if this is the 
same bridge as Qin’s Heng 横 bridge mentioned in texts. The discovery of this and other bridges 
at the site is also significant because it proves that the Wei River shifted northward as late as the 
eighth century CE, much later than was once thought.  
 Apart from farming communities, imperial tombs and the capital city, there were also 
imperial parks and tombs scattered around the Guanzhong. The tombs included large grounds, 
whose purpose may have been to support their upkeep and provide animals to sacrifice at them. 
Qin maintained the Zhou imperial tombs as well as the tombs of Qin rulers over a 500-year 
period. They probably took up a significant amount of land and resources in the Zhouyuan area. 
37 Xu Weimin 徐衛民, Qin Han lishi dili yanjiu 秦漢歷史地理研究 (Xi’an: San Qin, 2005), 52–58. Some 
of the village names written on pottery shards may date to the Han. 
38 Unfortunately very little of that bridge was excavated. Shaanxi Institute of Archaeology, “Xi’an shi Han 
Chang’an chengbei Wei qiao yizhi 西安市漢長安城北渭橋遺址,” Kaogu 7 (2014): 34–47. 
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However, they probably did not take up nearly as much land as the imperial parks which, in 
contrast to the expensive sacrifices, provided income to the throne.  
Qin’s largest imperial park was Shanglin 上林.39 Shanglin was located in what are now 
the western suburbs of Xi’an and was traditionally believed to stretch tens of kilometers west of 
Epang Palace 阿房宮 in the area south of the Wei River and north of the mountains, though we 
do not know its actual area in Qin. It included ponds, rivers and Qin’s massive, unfinished Epang 
palace.40 It probably also had farms, as shown by a mid-Western Han tile end with “Shanglin 
agriculture office” written on it.41 We have evidence that it was off-limits to commoners from a 
story about the second Qin emperor going hunting in Shanglin and, when he encountered a 
commoner who had entered the park, he shot and killed him.42 Like that of other imperial parks, 
the income from Shanglin went straight to the emperor’s personal treasury. 
We know even less about Qin’s other parks; our only detailed information comes from 
much later sources.43 Liangshan 梁山 Park was about 50km west of Xianyang in the mountains 
just north of the Guanzhong, and the First Emperor had a palace built there. In the foothills of the 
Qinling about 40km east of Xianyang was the Li 驪 Mountain Park, which remains a scenic area 
famous for its hot springs. Archaeologists have excavated a system of Qin-Han ceramic pipes 
probably used to pipe hot water into baths. Both Shanglin and Li Mountain were imperial 
hunting grounds. There was also Yichun 宜春 park in what is now southeastern Xi’an. Qin also 
39  On the Shanglin and other imperial parks, see Edward H. Schafer, “Hunting Parks and Animal 
Enclosures in Ancient China,” Journal of the Economic and Social History of the Orient 11, no. 3 (1968): 
318–43. 
40 Charles Sanft, “The Construction and Deconstruction of  Epanggong:  Notes from the Crossroads of  
History and Poetry,” Oriens Extremus 47 (2008): 160–76. 
41 Zhou Xiaolu 周曉陸, “‘Guanzhong Qin-Han taolu’ nongshi ziliao dukao 《關中秦漢陶錄》農史資料
讀考,” Nongye kaogu 農業考古 30 (1970): 32–40. 
42 Shi ji, 85.2562. 
43 This paragraph based on Xu Weimin, Qin Han ducheng yu ziran huanjing guanxi yanjiu 秦漢都城與自
然環境關係研究 (Beijing: Kexue, 2011), 161–66; Tan, Zhongguo lishi dituji, 2.05–06. 
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took control of the hunting grounds of other rulers as they conquered other kingdoms. Although 
we know little about these parks, they were clearly large areas which probably provided 
considerable income to the emperor.    
Having outlined the administrative geography of the capital region, I will now turn to the 
administrative structure of the Qin Empire. Because centralization was a defining trait of Qin 
government, it is important that we understand how the central government was organized. After 
reviewing the central government we will examine the central financial administration in more 
depth before examining the local administration.   
B) Administrative Structure   
The main argument of this chapter is that the state of Qin became an important force in shaping 
the ecology of the Guanzhong and other areas it controlled because of the power of its central 
government. The most important effect of the state was not in its direct actions, but rather in 
building physical infrastructure and an administrative structure that facilitated agricultural 
expansion across the subcontinent. But in the Guanzhong the central government was also an 
important factor shaping the environment directly. This section will discuss the parts of the 
government that were concerned with the collection of resources and the control of labor. 
In theory, the Qin state was an autocracy: the king held all power, and all other people 
working for the state were considered to be carrying out his will. This was the case regardless of 
how much or how little influence the ruler exercised in actual governance. Although he was 
understood to be operating within a cosmological system to which his actions had to correspond, 
which included treating his inferiors well, the king was bound by no laws either celestial or 
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terrestrial. 44 There was no notion of the state in a modern sense; rather the polity was the 
dynasty, and the cults of the soil, grain and the royal ancestors were its symbolic and spiritual 
heart. Sacrifices at these altars were considered essential for maintaining the dynasty, a fact that 
is worth emphasizing here because they receive little attention in this chapter.45 
 The central bureaucracy that I will describe below was not the only structure of power. 
The emperor ruled from a court that was full of people who could influence policy by speaking 
to him, only some of whom were officials. In most subsequent Chinese dynasties the people 
surrounding the emperor, many of them eunuchs, held significant amounts of unofficial power by 
virtue of their proximity to the emperor. This is epitomized in Qin by the infamous Zhao Gao 趙
高, who may have been a eunuch.46 According to historian Sima Qian (d. 86 BC), Zhao had the 
First Emperor’s heir killed and instead enthroned a prince he could control on the throne, after 
which his incompetent rule led to the uprisings that ended the dynasty.47 Up to that point, the 
bureaucracy had managed to keep the state running despite the whims of the rulers and their 
advisors.  
This section begins with an overview of the central government, then looks in more depth 
at its financial offices, and concludes by examining local administration.  
44 In contrast to, for example, 1) Jewish, Christian and Muslim kings, who were supposed to follow God’s 
law; 2) Medieval European kings, whose relationship with their vassals was conceived of as a contract 
that bound both parties; or 3) rulers whose power was constrained by bodies of landed elites like senates, 
estates or parliaments. Samuel E. Finer, The History of Government from the Earliest Times. v. 1. Ancient 
Monarchies and Empires (Oxford: Oxford University Press, 1997), 26; Léon Vandermeersch, “An 
Enquiry into the Chinese Conception of the Law,” in The Scope of State Power in China, ed. Stuart R. 
Schram (London: School of Oriental and African Studies, University of London, 1985), 3–25; Dominic 
Lieven, Empire: The Russian Empire and Its Rivals (New Haven: Yale University Press, 2001), 10–11. 
45 For a recent review of Qin religion, see Charles Sanft, “Paleographic Evidence of Qin Religious 
Practice from Liye and Zhoujiatai,” Early China 37 (2014): 327–58. 
46 Michael Loewe, “On the Terms Bao Zi, Yin Gong, Yin Guan, Huan, and Shou; Was Zhao Gao a 
Eunuch?” T’oung Pao 91, no. 4/5 (2005): 301–19. 
47 Shi ji, 6.264–74, 87.2547–2564; Nienhauser, Grand Scribe’s Records 1, 154–162; Nienhauser, Grand 
Scribe’s Records 7, 341–57. 
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i. The Central Government  
In contrast to the situation in earlier centuries, we know quite a lot about the late Qin 
government. But most excavated documents concern the regional administration, so our 
understanding of the Qin central government remains dependent on Han-era texts.48 Nonetheless, 
we have a lot more information on the Qin state than exists for most ancient civilizations, which 
is testament to the quantity of writing produced by Qin and Han officials. It was these officials 
who wrote or edited virtually all of our sources.  
The introduction to the “Table of the Hundred Officials, Dukes and Ministers 百官公卿
表,” chapter 19 of the Han shu, briefly describes the positions in the Former Han central 
government and its general organization.49 It states that Han followed the Qin system without 
change and its descriptions of each position mentions which ones were inherited from Qin. Most 
were. We can compare this with several types of excavated texts, most notably laws and the seals 
used by officials to seal documents. Dozens of official Qin seals and hundreds of seal 
impressions in clay have been discovered in Qin palace sites both in Xianyang and in Qin 
palaces south of the Wei River, proving that the Han shu “Table of Officials” is accurate for Qin 
48 I have frequently referred to the following works, which are focused on the Han. Like most works on 
early officials, these studies are arranged in the same order as the officials listed in Han shu chapter 19. It 
is easy to find any official title in each, so I will not cite them except where I follow their original 
interpretations. Michael Loewe, The Government of the Qin and Han Empires 221 BCE-220 CE 
(Indianapolis: Hackett Publishing Company, 2006); Hans Bielenstein, The Bureaucracy of Han Times 
(Cambridge: Cambridge University Press, 1980); Bu Xianqun 卜憲群, Qin Han guanliao zhidu 秦漢官僚
制度 (Beijing: Shehui kexue wenxian, 2002); An Zuozhang 安作璋 and Xiong Tieji 熊鐵基, Qin Han 
guanzhi shigao 秦漢官制史稿 (Jinan: Qi Lu, 1984). 
49 “秦兼天下，建皇帝之號，立百官之職。漢因循而不革.” Wang Xianqian 王先謙, Han shu buzhu 漢
書補注 (Shanghai: Shanghai guji, 2012), 19.859–915; Michael Loewe, A Biographical Dictionary of the 
Qin, Former Han and Xin Periods (221 BC-AD 24) (Leiden: Brill, 2000), 757–65. I use Loewe’s versions 
of official titles because his goal of conveying function rather than literal meaning is well suited to 
describing how the administration actually worked. His translations describe the Han system, so I modify 
those that were different in Qin. I also change his “Superintendent” to “Minister” and “Ministry” since the 
Chinese terms indicate both officer and office.    
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and providing the titles of lower level officials left out of it.50 Unfortunately, many of these were 
recovered after being looted, and scholars have not managed to use the location in which the rest 
were located to understand the spatial relationship between different offices in Qin’s palaces.   
The top positions in the Qin government were the Chancellors, which Qin adopted from 
other Zhou states. The xiangbang 相邦 was the higher of the two, and was often a foreigner 
(keqing 客卿), while the chengxiang 丞相 was often from Qin. 51  The chancellors had overall 
responsibility for the government, as well as foreign affairs and military matters, though direct 
control over military affairs was given to the Supreme Commander (tai wei 太尉). Men like Li 
Si 李斯, appointed xiangbang between 219 and 213, had enormous influence in shaping the Qin 
state.52  
The Imperial Counsellor (yushi dafu 御史大夫; often just yushi) was second to the 
Chancellor. In the Han, his office was in charge of the supervision of officials, the maintenance 
of official records, maps and sensitive documents, and the transmission of important documents 
between upper levels of government and lower levels of administration.53  
50 Although Qin seals have occasionally been discovered over the centuries, as well as in recent times 
from various locations, our knowledge of Qin seals mainly comes from over 3,000 seal impressions in 
clay discovered in the Qin capital area. The majority of these were illegally excavated from Qin palaces in 
the area of Han Chang’an and from the Qin capital of Xianyang in the mid-1990s and sold on the 
antiquities market. Archaeologists then discovered the site and excavated hundreds more. Because some 
scientifically excavated seal fragments could be matched with fragments of looted impressions to form 
wholes, as well as the way in which the looted objects flooded the market very briefly, there is no doubt 
about their authenticity. Scholars have devoted much effort to distinguishing them from Han seals. Zhou 
and Lu, Qin fengni ji; CASS Institute of Archaeology Han Chang’an work team, “Xi’an Xiangjiagang 
yizhi Qin fengni de fajue 西安相家巷遺址秦封泥的發掘,” Kaogu xuebao 4 (2001): 509–44; Shaanxi 
Institute of Archaeology, Qin du Xianyang kaogu baogao; Wang Hui 王輝, “Qin fengni de faxian ji qi 
yanjiu 秦封泥的發現及其研究,” Wenwu shijie 2 (2002): 26–28. 
51 Shi ji, 6.260, 71.2311. 
52 Derk Bodde, China’s First Unifier: A Study of the Chʻin Dynasty as Seen in the Life of Li Ssŭ (280?-208 
B.C.) (Leiden: E. J. Brill, 1938). Before being Chancellor he was Minister of Trials. 
53 Shi ji, 6.236, 267; Bielenstein, The Bureaucracy of Han Times, 8–10; Fu Jiayi 傅嘉儀, Qin fengni 
huikao 秦封泥匯攷 (Shanghai: Shanghai shudian, 2007), 3; Han shu buzhu, 28.866. 
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Below these offices, and constituting the main body of the central government, were the 
ministries.54 According to the Han shu there were “Ministries of –” 1) Ceremonial; 2) the Palace; 
3) The (Palace) Guards; 4) Transport; 5) Trials; 6) State Visits; 7) the Imperial Clan; 8) Finance; 
9) the Privy Purse;55 and 10) the Capital.56 The Han shu states that all of these were established 
by Qin, a claim proven in many cases by the discovery of impressions of their seals, or those of 
their subordinates, in Qin palaces.57 At the same rank, the Zhangjiashan list of early Han officials 
also includes officials concerned with 1) border fortifications, 2) the empress’ palace, 3) cavalry 
and chariots and 4) advisors.58 
The Ministries of Finance and the Privy Purse played an important role throughout the 
empire, while those of ceremonial, the palace, guards, state visits and the capital were mostly 
concerned with affairs in the capital. This seems unbalanced, but a large amount of imperial 
54 In the Han, the Chancellor, Imperial Counsellor and Supreme Commander were known as the “three 
dukes” (san gong 三公) and the ministers of state were known as the “nine ministers” (jiu qing 九卿). 
There is no evidence that these terms were used by the Qin, though the organization was similar. 
55 I follow Hulsewé in using this title instead of Loewe’s “lesser treasury,” which I use for the shao nei, 
discussed below. Privy is etymologically related to “private;” these were supposedly the ruler’s private 
funds.    
56 In Chinese, these titles are 1) fengchang 奉常 or taichang 太常; 2) langzhong ling 郎中令; 3) weiwei 
衛尉; 4) taipu 太僕; 5) tingwei 廷尉; 6) dianke 典客; 7) zongzheng 宗正; 8) zhisu neishi 治粟內史 (see 
below); 9) shaofu 少府; and 10) zhongwei 中尉. I will refer to these departments as “Ministries” and their 
heads as “Ministers,” though in Chinese the terms for office and officer are identical. This creates a 
certain ambiguity in Chinese that is eliminated in English by translating office and officer differently. On 
the Han versions of these positions, see Loewe, The Government of the Qin and Han Empires 221 BCE-
220 CE, 24–33; Bielenstein, The Bureaucracy of Han Times, 17–69.  
57 Of these, the impressions of seals of Qin’s fengchang, langzhong cheng 郎中丞, tingwei, zongzheng, 
shaofu, zhongwei and neishi have been found. Of those whose seal impressions were not found, all are 
listed in the early Han list of high officials from Zhangjiashan. Furthermore, seal impressions of officials 
listed in the Han shu as subordinate to the weiwei (gongche sima 公車司馬, weishi cheng 衛士丞), taipu 
(chefu 車府, jima 騎馬, shang jia ma cheng 上家馬丞 and various officials associated with stables jiu 廄) 
and dian ke (jun di 郡邸 and, probably, shubang 屬邦 and tai xing 泰行, a.k.a. da xing 大行) in the Han 
shu were all found: Fu, Qin fengni huikao. 
58 In Chinese: 1) beisai duwei 備塞都尉; 2) changxin zhanshi 長信詹事; 3) cheqiwei 車騎尉; and 4) 
zhong dafuling 中大夫令 (weijiangjun 衛將軍 was established by the Han). Ernian lüling, 47.440–441. 
When citing official reports of excavated texts I list the page on which the image of the document is 
found followed by the number of the slip, which can be used to find the document in the transcription and 
in other publications. 
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revenue was probably consumed in the capital, while the central government left much of the 
daily administration of other regions to Commandery and local officials. Some of the officials 
whose duties concerned the capital had administrative responsibilities related to the economy of 
the Guanzhong. The Ministry of Transport was in charge of providing horses and carriages for 
the government and the military and was therefore in charge of stables in the Guanzhong and 
large areas of pasture for breeding and feeding horses. The Ministry of the Capital was in charge 
of the capital except for the palaces, and thus probably administered the districts and villages that 
were subordinate to the capital.     
The Superintendent of Ceremonial was responsible for the maintenance of official 
temples and royal tombs, which were located around the old capital of Yong and east of 
Xianyang and south of the Wei River in Lintong, near where the First Emperor’s mausoleum was 
built.59 The Han state lavished massive amounts of resources on imperial sacrifices,60 and we can 
be sure the same was true of Qin, which maintained the tombs of the Qin rulers of five centuries 
and altars to hundreds of other deities, such as celestial bodies.61 Sacrifices of livestock and grain 
were also performed at a variety of rivers and mountains several times through the year.62  
The imperial mausoleums were large parks, and, according to the Han shu, they had 
chiefs of the Office of Waters (dushui 都水) and Office of Adjustment (jun guan 均官), who 
were presumably appointed to manage the waters and tax income of those areas, respectively. At 
59 Lothar von Falkenhausen, Chinese Society in the Age of Confucius (1000-250 BC): The Archaeological 
Evidence (Los Angeles: Cotsen Institute of Archaeology, 2006), 328–36; Shi ji, 6.266; Hung, “The Art 
and Architecture of the Warring States Period,” 716–17. 
60 Michael Nylan and Griet Vankeerberghen, eds., Chang’an 26 BCE: An Augustan Age in China (Seattle: 
University of Washington Press, 2015), 24, 33, 211–12. 
61 The Shi ji’s chapter on the Feng and Shan sacrifices contains a lot of information on Qin’s ritual 
activity, which I expect is reliable given Sima Qian’s knowledge of such affairs and proximity in time to 
the late Qin. See especially Shi ji, 28.1371–77; Burton Watson, Records of the Grand Historian: Han 
Dynasty Vol. 2 (Hong Kong: Renditions-Columbia University Press, 1993), 16–18. 
62 For a translation of a ritual text written for a Qin sacrifice to mount Hua, see Yuri Pines, “The Question 
of Interpretation: Qin History in Light of New Epigraphic Sources,” Early China 29 (2004): 4–8. 
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least five other offices of the Han central government had Offices of Waters, which managed 
canals, dikes, sluice gates and bridges.63 The Ministry of Finance was responsible for the Offices 
of Waters throughout the empire. Although the official treatises on water control focus on large-
scale hydraulic projects, the presence of state water-control officials in various departments 
shows that the state was widely engaged in managing the hydrology of the empire.  
Thus it seems that the structure of the central government continued to reflect the time in 
which the Guanzhong was most of Qin’s territory, with several of the ministries concerned with 
things that did not extend much beyond the Guanzhong while the departments that ruled the 
empire as a whole occupied relatively unimportant positions in the government structure. For the 
environmental history of the Guanzhong, however, the ministries played important roles like 
maintaining horse pastures and raising the many livestock used for sacrifices. Having outlined 
the organization of the central government, we will now turn to the branches of the central 
government concerned with finance and taxation. These are the offices that dealt most often with 
the mobilization and use of resources and labor outside of the capital. 
ii. Central Financial Administration 
Most of the state’s income was in grain and there were few canals for moving it, so only a small 
percentage of the empire’s income ever made it to the capital. Rather, local governments retained 
much or all of their grain revenue and used much of it to feed statute laborers, officials, convicts, 
and livestock working for the state. The central government only collected grain from the 
Guanzhong and areas along the Yellow River from which it could be shipped to the capital. 
63 The description of the duties of the Office of Waters is based on Ru Chun’s 如淳 commentary on the 
Han Shu and on the Sanfu huangtu 三輔黃圖, both written around the third century CE. Ru cites a Sanfu 
huangtu passage that states that the san fu all had Offices of Waters. Wang Xianqian (1842-1917) argued 
that the du graph in this case meant “general” or “all,” which seems reasonable given that these offices 
were clearly not just based in the capital: Han shu buzhu, 19.870, 884–85, 894–96; Fu, Qin fengni huikao, 
18; He Qinggu 何清谷, Sanfu huangtu jiaoshi 三輔黃圖校釋 (Beijing: Zhonghua, 2005), 353–55.  
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Nonetheless, the central government made the most important decisions about how local 
resources were used.  
Unfortunately, we cannot be sure how Qin’s Ministry of Finance was organized because 
of confusing terminology surrounding the terms neishi 內史. The position of neishi, which 
means “interior scribe,” was originally established by the Western Zhou, and it came to be an 
important office in many Eastern Zhou states.64 However, in the Han shu this title is found in 
two separate offices: the Metropolitan Superintendent (neishi), in charge of the capital, and the 
Ministry of Finance (zhisu neishi 治粟內史), in charge of the finances of the empire.65 There is 
no doubt that the Qin neishi was in charge of financial affairs throughout the empire, but we do 
not know if it was also in charge of the capital. It seems that the two were originally one office 
and were separated at some point when the zhisu neishi office was created to deal with the 
finances of the empire and the neishi remained in charge of the capital. Some scholars believe 
that this occurred around the time of the formation of the empire in 221, but there is no evidence 
to prove this.66 It is quite possible that regional officials continued to abbreviate the zhisu neishi 
as neishi after the two positions were split because the new neishi was only concerned with 
affairs in the capital region, so there was no confusion. Although the Han shu lists both as Qin 
offices, zhisu neishi does not appear in any pre-Han source, so we do not know when it was 
64  Li Feng, Bureaucracy and the State in Early China: Governing the Western Zhou (Cambridge: 
Cambridge University Press, 2008), 75–76, 308; Yang, “Cong Qin ‘bang,’ ‘neishi’ de yanbian.”   
65 A.F.P. Hulsewé, “The Ch’in Documents Discovered in Hupei in 1975,” T’oung Pao 64 (1978): 194–95; 
Ernian lüling, 175; Chen Wei 陳偉 et al., Liye Qin jiandu jiaoshi 里耶秦簡牘校釋, vol. 1 (Wuhan: 
Wuhan daxue, 2012), 63; Yamada Katsuyoshi 山田勝芳, “Offices and Officials of Works, Markets and 
Lands in the Ch’in Dynasty,” Acta Asiatica 58 (1990): 2. 
66 Some scholars believe that it was created during the reign of Ying Zheng either before or after he 
became the First Emperor: Yamada, “Offices and Officials of Works, Markets and Lands,” 3; Yang, 
“Cong Qin ‘bang,’ ‘neishi’ de yanbian,” 60; Kudō Motoo, Shuihudi Qin jian suojian Qin dai guojia yu 
shehui 睡虎地秦簡所見秦代國家與社會 (Shanghai: Shanghai guji, 2010).  
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created.67 It is absent from the hundreds of titles found on Qin seal impressions, and from a list 
of Han officials written around 186.68 Ban Gu, who was writing 250 years after the fall of Qin, 
may have been wrong about the zhisu neishi being a Qin office, but he had a lot of information 
on administrative history and his treatise contains few obvious errors.  
According to the Han shu, the neishi was in charge of the capital’s markets, kitchens, 
granaries, iron offices and of providing grain and livestock for imperial sacrifices, which is why 
it is translated “Metropolitan Superintendent.” 69  The Ministry of Finance (zhisu neishi) is 
described as being “in charge of grain and commodities 掌榖貨,” and of the Great Granary (tai 
cang 太倉), the Main Treasury (du nei 都內),70 and the Sacred Field (ji tian 籍田),71 each of 
which was headed by a director (ling 令).72 In addition, “all of the offices of granaries and 
agriculture, and the chiefs and assistants of the sixty-five Offices of Waters in the commanderies 
and kingdoms are all subordinate to it 又郡國諸倉農監、都水六十五官長丞皆屬焉.” Liu 
Zhao’s 劉昭 (fl. 502-19) commentary on the Later Han History states that the ministry was “in 
67 The earliest reference I can find is Shi ji 18.919, which suggests that the position existed at the 
beginning of the Han, and Sima Qian’s account of Chen Ping’s instructions to Han emperor Wen (c. 179) 
“If Your Highness wants to ask about judging lawsuits, ask the Minister of Trials; if you want to ask about 
coinage and grain, ask the Minister of Finance陛下即問问決獄，責廷尉；問錢穀，責治粟内史.” Shi 
ji, 56.2061.  
68 A title called da cang zhisu 大倉治粟 may represent an earlier version of the same office, though at a 
lower rank. Ernian lüling, 264–68. 
69 Han shu buzhu, 19.895. Note that some of these responsibilities overlap with those of other officials, 
most obviously those concerning sacrifices. 
70 Whose function is shown in this passage: “All the taxes from the region of Ba and Shu were insufficient 
to cover the expenses of the road, and it was decided to invite wealthy families to open up farms in the 
region of the southern barbarians; for any grain which they turned over to the government, they would be 
reimbursed in cash by the financial officers of the Main Treasury in the capital 悉巴蜀租賦不足以更之，
乃募豪民田南夷，入粟縣官，而内受錢於都内.”Watson, Records of the Grand Historian: Han 
Dynasty Vol. 2, 65. 
71 The ceremonial ploughing of the sacred field was not practiced during the first decades of the Han; it is 
unclear if it existed in Qin. Homer H. Dubs, The History of the Former Han Dynasty (Baltimore: Waverly 
Press, 1938), vols. 1. 281–83, 242. 
72 Han shu buzhu, 19.883–85. The jun shu 均輸 and ping zhun 平凖 offices listed in the Han shu were 
also created in the Han. 
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charge of cash, grain, precious metals, cloth and of all commodities and money 掌諸錢穀金帛諸
貨幣,” and that commanderies regularly sent it their cash and grain registries 錢穀簿.73  
In addition to the Ministry of Finance, there were two other central bureaus concerned 
with the collection and storage of resources throughout the empire, namely the Great Granary 
(taicang 泰倉) and the Main Treasury (danei 大内). The former was in charge of granaries, as 
well as of standardizing official measures of volume used to measure grain for taxation, etc.74 
The Han shu passage quoted above states that the offices of granaries and agriculture (諸倉農監) 
in the commanderies and kingdoms were directly subordinate to the Ministry of Finance and not 
to the Great Granary, but this was not necessarily true for Qin.75 Qin’s Main Treasury was known 
as da nei, which Wei Zhao 韋昭 (204-73 CE) glossed as “the treasury/storehouse of the capital 
京師府藏.”76 It held items like clothing and scrap metal, and was thus probably as much a 
warehouse as a treasury.77 The treasuries/storehouses other than the main one in the capital, such 
as those in various offices and palaces, were known as Lesser Treasuries shaonei 少內.78 
It has been argued that the Great Granary, the Main Treasury and Ministry of Finance 
were three separate offices in Qin.79 However, we have no way of knowing. It is equally possible 
73 Fan Ye 范曄, Hou Han shu 後漢書 (Beijing: Zhonghua, 1965), 26.3590; Hulsewé, “Ch’in Documents,” 
195. The description is of the office of the da sinong 大司農, the title to which zhisu neishi was changed 
at the time of Han emperor Wu. Although the commentary was written 700 years after the fall of Qin, its 
information matches that from excavated Qin texts. 
74 Han shu buzhu, 19.884, 21.1164; Fu, Qin fengni huikao, 63. Tai was written 泰 on Qin seals and  with 
太 in received texts.  The two graphs are interchangeable. 
75 Han shu buzhu, 19.883–85.  
76 Shi ji, 11. 446–47.  
77 On danei see Hulsewé, “Ch’in Documents,” 195–200. Qin da nei was an independent official in charge 
of some kind of finances. The title was changed to du nei 都內 (“Capital Treasury”) at the same time that 
Wudi changed the zhisu neishi to dasinong 大司農. 
78 Chen Zhi 陳直, Han shu xinzheng 漢書新正 (Beijing: Zhonghua, 2008), 301. 
79 Yang, “Cong Qin ‘bang,’ ‘neishi’ de yanbian,” 61. 
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that the former two were the two main subordinate offices of the latter, as in the Han.80 The 
Ministry of Finance (neishi) is often mentioned in Qin administrative texts from the south, which 
means that Qin local officials across the empire were subordinate to it. The Ministry of Finance 
was the main body of the central government dealing with the collection and use of resources at 
the local level.  
The Privy Purse (shaofu 少府) collected funds for the emperor’s own use, though the fact 
that it was one of the ministries, rather than a separate institution, suggests that the division 
between the emperor’s and the government’s funds may have been a formality.81 According to 
Huan Tan’s 恒譚 (c. 43 BCE.–28 CE) Xin lun, the Han central government’s income from 
taxation was 4 billion cash per year while the income of the Privy Purse was 8.3 billion cash.82 It 
is not impossible that the Privy Purse received more income than the Ministry of Finance’s 
offices in the capital, since most of the latter’s income remained in the form of grain and other 
commodities in the commanderies and counties. The Privy Purse may have collected many 
products that were of high value and low bulk, in contrast to the Ministry of Finance, whose 
income was largely in grain.  
Unfortunately we do not know what the Privy Purse used its wealth for. It is possible that 
the division was not especially significant during the reign of the First Emperor. If the Privy 
Purse did control a significant percentage of the central revenue, this would suggest that its funds 
were used for more than just the administrative actions of the emperor himself (issuing edicts, 
80 Hulsewé, Remnants of Chʾin Law, 54; Fu, Qin fengni huikao, 58. Yamada’s argument (in “Offices and 
Officials of Works, Markets and Lands”) that the Main Treasury was subordinate to the Privy Purse is less 
convincing.  
81 Han shu buzhu, 885; Fu, Qin fengni huikao, 66. 
82 Han shu buzhu, 19.884. 
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etc.), but were part of the funds of the empire.83 This would indicate some structural separation 
of political power. Roman emperors, for example, personally received the income from some of 
the empire’s richest provinces, giving them the economic power to stand above the senate. 
Although the entire state was formally under the direct control of the emperor, having his own 
financial system probably gave him considerable power against the central government. A 
passage from the Discourses on Salt and Iron (Yantie lun 鹽鐵論; c. 80), states that “the profit of 
the mountains and the sea and the produce of the broad marshes are the stored up wealth of the 
Empire and by rights ought to belong to the privy coffers of the crown; but your majesty has 
unselfishly assigned them to the Ministry of Finance to assist and succor the people. 山海之利,
廣澤之备,天地之藏也,皆宜属少府;陛下不私,以属大司農,以佐助百姓.”84 This indicates 
that the early Han state switched the income of forests and mountains from the Privy Purse to the 
Ministry of Finance.  
The Privy Purse was also in charge of the Shanglin 上林, Qin’s largest imperial park, 
from which it also collected income.85 As discussed above, the Shanglin probably included farms 
and orchards, which suggests that, like other branches of the state, the Privy Purse was directly 
engaged in agricultural production. 
iii. Local Administration  
Having discussed the central administration, the next question is how these central agencies 
83 On the various responsibilities of the Privy Purse, see Bielenstein, The Bureaucracy of Han Times, 47–
55. 
84 Wang Liqi 王利器, Yantielun jiaozhu 鹽鐵論校注 (Beijing: Zhonghua, 1992), 6.78; Esson M. Gale, 
Discourses on Salt and Iron: A Debate on State Control of Commerce and Industry in Ancient China. 
(Taipei: Ch’eng-Wen, 1967), 34. 
85 Bielenstein (The Bureaucracy of Han Times, 47) suggests that the agencies of the Lesser Treasury in 
charge of producing food for the court, taxation and the mint were located in the Shanglin, which is quite 
possible given that there was a palace there, but I cannot find any evidence for this claim. On the Shang 
lin and other imperial parks, see Schafer, “Hunting Parks and Animal Enclosures in Ancient China.” 
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interacted with lower levels of administration.86 The geographic units of administration from 
large to small were commanderies (jun 郡), counties (xian 縣), districts (xiang 鄉) and villages 
(li 里). There were also dao 道 which were apparently concerned with administering areas whose 
population was predominately non-Zhou. We know that it was not a strict hierarchy in which 
each level was administered by the one above because of the many references to communication 
between the central government and the counties, which bypassed the commanderies. We do 
know that county magistrates were appointed by commanderies, not by the central government.87 
There were no commanderies in the Guanzhong, but there may have been duguan 都官.88 
These were offices of specific central government bureaus in charge of various things,most 
notably salt and iron, that were equal in administrative status to counties. They were found across 
the empire, but we do not know if they existed in the Guanzhong. It is quite possible that they 
were only created when Qin’s domain began to extend too far for quick communication with the 
capital.  
Counties were headed by Magistrates.89 Along with their assistants (cheng 丞), they were 
accountable for most aspects of the administration of their domains, including county finance, 
harvests, taxes, rations, livestock, equipment, granaries, courts, allocation of penal and corvée 
86 This section has particularly benefitted from the following articles: Robin D.S. Yates, “State Control of 
Bureaucrats under the Qin: Techniques and Procedures,” Early China 20 (1995): 331–65; Ye Shan 業山 
(Robin D.S. Yates), “Jiedu Liye Qin jian: Qin dai difang xingzheng zhidu 解讀里耶秦簡: 秦代地方行政
制度,” Jianbo 簡帛 8, 2013, 89–138. 
87 Hulsewé, Remnants of Chʾin Law, 87. 
88 Ibid., 29. 
89 The Qin term for county Magistrate was da sefu 大嗇夫 or xian sefu 縣嗇夫. In the Han dynasty 
magistrates of larger counties were called ling 令, those of smaller ones zhang 長, so it is possible that the 
difference between the two Qin terms denoted a similar difference of rank. I translate both as 
“magistrate.” Because Sefu was a general term for a person in charge of something, I follow Hulsewé in 
translating it "overseer" in all cases except that of the magistrate. Ibid., 36; Qiu Xigui 裘錫圭, “Sefu 
chutan 嗇夫初探,” in Yunmeng Qin jian yanjiu 雲夢秦簡研究, ed. Zhonghua press editors (Beijing: 
Zhonghua, 1981), 227–29; Bielenstein, The Bureaucracy of Han Times, 100. 
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labor, and communicating with other branches of the state bureaucracy. Magistrates were 
responsible for the proper functioning of these systems, though they delegated most of the work 
to others, 90 and in fact most of the Qin “laws” are actually rules for officials to do their jobs 
correctly. Under the magistrate were overseers (sefu) of fields, granaries, stables, corrals, 
armories, crossbows, handcrafts, food preparation, etc.91 The lesser treasuries (shao nei 少內) 
were in charge of the county’s finances.92   
There were several lines of administrative control running between the central 
administration and the peripheries. Counties were not subordinate to any specific central office, 
but rather had to deal with different parts of the central government on different issues. For 
example, detailed information on harvests as well as on grain and hay collected as tax was 
reported to the Ministry of Finance (neishi).93 Counties sent registers of the people receiving 
rations to the Great Granary along with annual reports.94 Counties and commanderies normally 
sent metal from broken tools to the Main Treasury, but if they had to sell them instead they 
reported the sale to the Ministry of Finance.95 When issuing clothes to convict laborers, unused 
clothes were sent to the Main Treasury.96 Reports on the training of artisans were sent to the 
90 The “Han guan 漢官,” a Han dynasty text, states that each county in Henan Commandery had 914 
employees.   Sun Xingyan 孫星衍 and Zhou Tianyou 周天游, Han guan liu zhong 漢官六種 (Beijing: 
Zhonghua, 1990), 8. 
91 Han documents also refer to overseers of towns (yi 邑), markets (shi 市), travelers lodges (chuan she 傳
舍) and kitchens (chu 廚). Qiu, “Sefu chutan”; Hulsewé, “Ch’in Documents,” 201–04; Yinqueshan Han 
tomb bamboo slips organizing group, Yinqueshan Hanmu zhujian 銀雀山漢墓竹簡, vol. 1 (Beijing: 
Wenwu, 1985), 81.843–46, 85.887–97, 90.948.  
92 On shao nei 少内 see Hulsewé, “Ch’in Documents,” 195–200. 
Ibid.; Hulsewé, “Ch’in Documents,” 195–200. 
93  Shuihudi Qin tomb bamboo slips organizing group, Shuihudi Qin mu zhujian 睡虎地秦墓竹簡 
(Beijing: Wenwu, 1990), 17.28, 36; Hulsewé, Remnants of Chʾin Law, 38, 40. The 1990 edition does not 
include the fragment with the words “Ministry of Finance” with strip 36, but includes it in the 
transcription.  
94 Shuihudi Qin mu zhujian, 18.37; Hulsewé, Remnants of Chʾin Law, 41. 
95 Shuihudi Qin mu zhujian, 22.86–88, 30.187; Hulsewé, Remnants of Chʾin Law, 53, 90. 
96 Shuihudi Qin mu zhujian, 22.92–93; Hulsewé, Remnants of Chʾin Law, 55. 
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Ministry of Finance.97 In cases where counties were too far from the capital to send low value 
items like scrap metal and unused clothing to the capital, they dealt with them locally. This 
system seems to reflect the fact that Qin’s administration was developed when its territory was 
relatively small. The central micromanaging of local finances that is apparent in Qin’s laws 
seems impractical for ruling a large empire. 
 The administrations of commanderies and counties included various bureaus (cao 曹), 
which were subordinate to the magistrate and his court. The Liye documents mention Bureaus of 
Trials, Households, Granaries, Finance, Vehicles/chariots, the Commandant, the Court 
Magistrate and Court Officials.98 Beneath these, but possibly subordinate to county rather than to 
district officials, were offices (guan 官) such as the Office of Fields and the Office of Livestock. 
 Although our information on lower levels of administration comes from the Yangzi 
region, there is no reason to doubt that the county-district-village hierarchy was the same in the 
Guanzhong. Below the county were districts (xiang 鄉), which do not seem to have been divided 
into offices like higher administrative levels, but rather dealt with issues as they arose. At the 
bottom of the administrative hierarchy were villages (li 里).99 It seems likely that villages had 
few if any salaried officials, but were administered at least in part by a village chief (dian 典) and 
village elders.100 They were punishable for errors in population registration, for crime, and also 
97 Shuihudi Qin mu zhujian, 24.112; Hulsewé, Remnants of Chʾin Law, 62. 
98 In Chinese, these are the bureaus of Trials (yu 獄), Households (hu 戶), Granaries (cang 倉), Finance 
(jinbu 金布), Vehicles/chariots (che 車), the Commandant (wei 尉), the Court Magistrate (tingling 廷令) 
and Court Officials (tingli 廷吏). The Office of Fields was tianguan田官 and that of Livestock was 
xuguan 畜官. Ye, “Jiedu Liye Qin jian.” 
99 Note that ting 亭, which are often assumed to have been low-level territorial units, were actually guard 
posts along roads. Hulsewé, Remnants of Chʾin Law, 99. 
100 Robin Yates suggests that the lao 老 may refer to the wulao 伍老, the official head of the five-family 
unit, rather than to some kind of council of village elders, as is often assumed. In either case it would be a 
group of older men. Robin D.S. Yates, “Social Status in the Ch’in: Evidence from the Yun-Meng Legal 
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seem to have been responsible for state-owned oxen.101 We do not know if or how they were paid 
or if they were the ones who actually made the registers. It is possible that they were rewarded 
somehow for helping salaried officials administer their villages and the punishments were 
designed to make sure that they did not help their fellow villagers get out of taxation and military 
duty.  
Of course, a system which required people to pay taxes, to do statute labor and serve in 
the military must have provoked considerable resistance of various kinds, so the state had several 
methods of policing the people. The office of the Commandant (wei 尉) was in charge of 
maintaining state control and public order, which also seems to have been a main function of the 
ting 亭 that were established throughout the empire. Among other things, they policed markets, 
manned postal stations and caught thieves.102 Liu Bang 劉邦, the man who founded the Han 
Dynasty after the fall of Qin, began his career as the chief of a ting, and his duties included 
transporting convict laborers from his county to build the First Emperor’s mausoleum.103  
 The other way the state maintained control over rural society was by arranging families in 
groups of five families that were mutually responsible for each other’s crimes.104 One family was 
chosen as the head of each group of five, and the male head of that house represented the group 
of five families. Often inspired by ancient texts, these systems have been implemented 
repeatedly in East Asian history, though the central governments rarely had the power to ensure 
Documents. Part One: Commoners,” Harvard Journal of Asiatic Studies 47, no. 1 (1987): 218. 
101 Shuihudi Qin mu zhujian, 41.31–32, 57.98; Hulsewé, Remnants of Chʾin Law, 115, 145; Robin D.S. 
Yates, “Some Notes on Ch’in Law: A Review Article of Remnants of Ch’in Law by A.F.P. Hulsewé,” 
Early China 11–12 (87 1985): 251. 
102 Chen et al., Liye Qin jiandu jiaoshi, 1:37; Yunmeng Shuihudi Qin tomb editorial group, Yunmeng 
Shuihudi Qin mu 雲夢睡虎地秦墓 (Beijing: Wenwu, 1981), 47–48; Han shu buzhu, 1.10.  
103 Han shu buzhu, 1.10. 
104 Yates, “Social Status in the Ch’in,” 219–28. As discussed in the previous chapter, these groups may 
have originated as units for mobilizing troops, with the mutual surveillance function coming later. 
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that they remained effective for long.105 However, given the high degree of state control over the 
population within the Qin capital region, I expect that this system was probably fairly effective 
there. The system may also have played a role in tax collection. 
iv. Information 
Just as the nervous system in an organism is essential for its survival, the ability of a polity to 
gather, organize and circulate information determines how successful it is in many of its other 
endeavors. One key to the power of the Qin state was its ability to gather in the capital 
information about the areas under its control so that administrators could make informed 
decisions. It also needed to transmit its decisions back down to the local level administrators that 
would put them in effect, and maintain internal communication between lower levels of 
government. I will here briefly consider how the Qin central government gathered information. 
As noted in the previous chapter, the Book of Lord Shang says that a ruler needs to know 
the quantities of thirteen things in his territory: granaries, able-bodied men and women, old and 
weak people, officials and officers, those who make their living by talking, useful people, horses 
and oxen, and the quantity of fodder and of straw.106 This was not all a ruler needed to know. A 
passage from the Zhou li reads:  
The duties of the Supervisor of the Multitudes are to make the maps of the state’s land and 
discern its population in order to help the king pacify the kingdoms. Using maps of the 
land of the world, he knows the width and length of the territories of the nine regions and 
distinguishes the names and products of their mountains, forests, rivers, wetlands, hills, 
105 For example, Kung-chuan Hsiao, Rural China: Imperial Control in the Nineteenth Century. (Seattle: 
University of Washington Press, 1967); Martin Heijdra, “The Socio-Economic Development of Rural 
China during the Ming,” in The Cambridge History of China, vol. 8, The Ming Dynasty, 417–578; 
Benjamin Elman, “The Story of a Chapter: Changing Views of the ‘Artificer’s Record’ (‘Kaogong Ji’) and 
the Zhouli,” in Statecraft and Classical Learning: The Rituals of Zhou in East Asian History, ed. 
Benjamin Elman and Martin Kern (Leiden: Brill, 2010), 334. 
106 Jiang Lihong 蔣禮鴻, Shangjun shu zhuizhi 商君書錐指 (Beijing: Zhonghua, 1986), 4.34; Jan J.L. 
Duyvendak, The Book of Lord Shang; a Classic of the Chinese School of Law; Translated from the 
Chinese with Introduction and Notes (London: A. Probsthain, 1928), 110. 
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mounds, riverbanks, plains, plateaus and lowlands 大司徒之職: 掌建邦之土地之圖，與
其人民之數，以佐王安擾邦國。以天下土地之圖，周知九州之地域廣輪之數，辨其
山林、川澤、丘陵、墳衍、原隰之名物.107  
The Zhou li was written at the time of Qin hegemony or slightly later, and although it uses 
archaic titles in order to give an aura of antiquity, it reflects the bureaucratic realities of that 
time.108 There is no question that Qin would have had a central collection of maps that it used for 
similar purposes, and a fragmentary edict or ordinance ordering local governments to make maps 
of the territory under their control was found at Liye.109 Sima Qian claimed that the reason Liu 
Bang was able to “know about the narrow and blocked passes in the world, how many 
households and people there were, the strong and weak places, and the suffering of the people,” 
was that his advisor Xiao He 蕭何 managed to take charts/maps (tu 圖) and writings from Qin’s 
palaces before they were burned.110 The possession of Qin’s information helped Liu become the 
First Emperor of the Han Dynasty. We will discuss maps in more detail below. 
Whereas we once had to depend on such brief references from received texts to know 
what records Qin kept, we now have actual examples of the documents it was collecting.111  
Officials at Liye not only kept registers of their holdings of specific items, animals and people, 
but even made registers of these registers. Thus we know what each Bureau was recording, and 
107 Zhouli zhushu, 333–34 (地官•大司徒).  
108 Loewe, Early Chinese Texts, 25–29; Elman and Kern, Statecraft and Classical Learning, 33–93, 129–
54; Lewis, Writing and Authority in Early China, 42–51. The Zhou li’s utopian bureaucracy is clearly 
imaginary, but it was obviously written by someone with a deep knowledge of real administration. It has a 
lot to tell us about how bureaucracy worked at the time it was written not because it accurately describes 
an extant system but, as is increasingly clear from excavated documents, the administrative practices it 
describes did exist in the third-second centuries. The text’s length and elaborate structure puts it in a 
league with the Lüshi chunqiu and Huainanzi, and I suspect it was written around the same time, though 
its author clearly had sources on much earlier administrations and was using their terminology. 
109 Reconstructed from multiple fragments by Chen et al. (Liye Qin jiandu jiaoshi, 1:118) and explained 
by Ye Shan (Robin Yates) in “Jiedu Liye Qin jian.” 
110 “漢王所以具知天下阸塞，户口多少，彊弱之處，民所疾苦者，以何具得秦圖書也” Shi ji, 
53.2014. 
111 See Ye, “Jiedu Liye Qin jian”; Ernian lüling, 35–36.328–31. 
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what was sent up to the commandery or the capital. The Bureau of Households had registers of 
households (i.e., census records), conscript labor, equipment, taxes, debt pledges, field 
embankments and boundary markers, lacquer, and the number of people interrogated. 112 The 
Bureau of Works had registers of boats, tools, redemptions (punishments commuted to fines), 
fines and debts.113 The Bureau of Granaries had registers of grain, loans, livestock, animal feed, 
tools, cash, cattle, horses, sheep and the office of fields.114 These are all records of the local 
government’s possessions, not of how many of these things were in the whole administered area. 
Much of this information was sent to higher levels of government, such as the registers of 
people who received rations sent by county magistrates to the Ministry of Granaries in the 
capital.115 There is also a record of which registers the Bureau of Finance submitted to higher 
administrative levels, which included lacquer, work done in workshops, bamboo, ponds, chestnut 
orchards, mined iron, markets, convicts laborers working in workshops who died or fled, cast 
metal, arrows, orchards, things lost to water or fire damage, etc.116 
 Thus the central government had very detailed records of its assets, and many Qin laws 
regulated how officials dealt with state possessions. These laws aimed to make officials 
responsible for state assets under their control in order to prevent wastage and embezzlement. 
For example, the “Statutes on Checking” Xiao lü 校律 was concerned entirely with methods for 
doing inventories, and how to assign responsibility and punishment for missing items.117  
 The household (i.e., census) records were quite detailed.118 For each household they list 
112 Hunan Institute of Archaeology, Liye Qin jian 里耶秦簡, vol. 1 (Beijing: Wenwu, 2012), 73.8–488. 
113 Ibid., 1:71.8–480. See below for redemptions, fines and debts.  
114 Ibid., 1:72.8–481; Chen et al., Liye Qin jiandu jiaoshi, 1:164. 
115 Shuihudi Qin mu zhujian, 18.37; Hulsewé, Remnants of Chʾin Law, 41. 
116 Liye Qin jian, 1:67.8–454. 
117 Hulsewé, Remnants of Chʾin Law, 78–82, 93–101; Ernian lüling, 37–37.347–53. 
118 Chen Jie 陳絜, “Liye ‘huji jian’ yu Zhanguo moqi de jiceng shehui 里耶‘戶籍簡’與戰國末期的基層
社會,” Lishi yanjiu 歷史研究 5 (2009): 23–40. 
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the status, rank and name of each person, beginning with the (usually male) head of household 
followed by other adult males, their wives, other adults (parents, concubines, servants, or slaves; 
slaves sometimes listed after children) and children, including whose children they are.119 It also 
records which men were the head of their five-family unit. Women, particularly widows, could 
be heads of families, but it is unclear if they could be heads of five-family units.120 Recording 
children made it easier to keep track of where future taxpayers, statute laborers and soldiers were 
to be found when they came of age. 
 In addition to recording its assets and its population, the bureaucracy was especially 
concerned with the state of harvests. The Zhangjiashan laws instruct that by the fifth month the 
information on how many fields have been cleared, along with the number of associated 
households, should be sent to higher levels of the administration.121 As will be discussed in more 
detail below, the Shuihudi laws required local officials to report the state of crops in considerable 
detail, most notably damage to crops, as quickly as possible after they occurred. 122  These 
estimates were probably important for planning the season’s warfare and public works, in 
addition to their main purpose of adjusting taxation rates.  
The Qin state also built a network of roads across the subcontinent that facilitated the 
movement of both armies and information.123 It also issued laws requiring local officials to use 
119 Hsing Yi-tien, “Qin-Han Census and Tax and Corvée Administration: Notes on Newly Discovered 
Texts,” in Birth of an Empire: The State of Qin Revisited, ed. Yuri Pines et al. (Berkeley: University of 
California Press, 2013), 155–86. 
120 Ye, “Jiedu Liye Qin jian,” provides an example of a non-widowed woman listed as a head of household 
(Liye Qin jian, 16.8-19). However one fragmentary record is not enough to prove that this was 
widespread, and, given that the whole point of the system was to reward military service, it seems 
unlikely that the state granted land to women. Hopefully further evidence will clarify this.  
121 Ernian lüling, 27.243. 
122 Shuihudi Qin mu zhujian, 15.1–3; Hulsewé, Remnants of Chʾin Law, 21.  
123  Wang Zijin 王子今, Qin Han jiaotong shi gao 秦漢交通史稿 (Beijing: Zhonggong zhongyang 
dangxiao, 1994), 28–32; Charles Sanft, “Debating the Route of the Qin Direct Road (Zhidao): Text and 
Excavation,” Frontiers of History in China 6, no. 3 (2011): 323–46.  
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local statute labor to maintain roads.124 They also had to maintain a courier system in which 
horses were posted throughout the empire ready to send important news. Much of the official 
communication travelling along these roads was between lower levels of government, though 
this was probably less the case in the Guanzhong, where there were no commanderies and the 
central government had more direct control. 
 This concludes my review of Qin’s administrative structure, which had tended to confirm 
the idea of a well-organized system in which the central government had a very good idea what 
was happening at lower levels, and left little independent judgement to its rural subordinates. The 
rest of the chapter examines the effects of the Qin state on the ecology of the Guanzhong, though 
in fact our knowledge of it comes from other regions, so it amounts to a study of the relationship 
between political power and the environment throughout the core regions of the empire.   
C) The Rural Political Economy  
The rest of the chapter concerns the political ecology of the central bureaucratic state as it 
worked at lower administrative levels. How did the state collect and use resources? How were 
farmland, human labor and natural resources used differently under a centralized state than they 
were in earlier periods when there were weaker states, or no state at all?  
The main effects of the Qin state were to encourage the expansion of agriculture, to 
control the distribution of farmland and to collect people’s surplus grain and feed it back to them 
during the agricultural off-season while they labored on government projects. Without the state, 
or with a small state, they could have produced less food to begin with, or used their surplus 
grain and time to work on projects useful to themselves or the local polity rather than the needs 
124 Hulsewé, Remnants of Chʾin Law, 211–15. 
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of the distant central government. Or just to enjoy themselves.125 
For those of us who live in urbanized societies it is difficult to imagine a time in which 
the majority of people lived in hamlets and villages, and a town of 10,000 people was a major 
settlement. The agriculture of ancient China, like much of the premodern world, produced only 
enough surplus to support a small percentage of non-productive people. Therefore the state had 
to find a way to collect relatively small amounts of surplus grain from as many people as 
possible and to make them work for the government in seasons when their labor was not needed 
for farming. It also tried to find ways to increase production, such as lending people tools and 
livestock, and to increase the amount of land cultivated by encouraging people to expand the 
amount of land used for farming.  
 This section is divided into six parts. It begins with a review of 1) the system of state 
allocation of land, in which non-hereditary plots of land were granted to households based on 
their position in the state system of ranks, followed by 2) the taxation system; 3) granaries; 4) the 
state’s use of human labor, including statute labor (unpaid work on public projects), military 
service and convict labor; 5) the state use of cattle and horses; and 6) the state control over non-
agricultural resources, most notably forests.  
i. Farmland  
As an agrarian empire, Qin’s ability to collect taxes from farmers was the basis of its power. As 
far as we can tell, Qin managed to eliminate most groups that could have rivalled it for tax 
income and to establish the nuclear family as the standard landholding and tax-paying unit. The 
state also directly owned and managed a considerable proportion of the land in core agricultural 
125 Insofar as the Qin state aimed to exploit as much of the surplus products, time and labor of its 
population as it could, it saw no benefit in its people relaxing or enjoying themselves. See chapter three of 
Kenneth Dean and Brian Massumi, First and Last Emperors: The Absolute State and the Body of the 
Despot (New York: Autonomedia, 1992). 
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areas. 126 The purpose for this was to use give people land based on their rank in order to 
establish military service as the main route to economic prosperity. Qin’s system of land 
redistribution made all this possible. The combination of the ranking system and state control of 
land tenure ensured government control over taxes, statute labor, and military service.127  
The land redistribution system 
Qin took direct ownership of much of the agricultural land in its domain and established a system 
whereby each head of family was granted a plot of land commensurate in size to his rank.128 This 
gave the state direct control over each family and their economic production. It is difficult to 
believe that Qin actually had this degree of control, which seems remarkably similar to 
twentieth-century authoritarian planned economies. However, all evidence suggests that this 
system did exist in some form, and, unlike in later periods when similar laws remained on the 
books, there is no evidence to suggest that it existed in name only. The reputation of Qin from 
the Warring States to the Han was of a state whose “ordinances are strict and policies are carried 
126 For example, agricultural fields and lacquer plantations. Liye Qin jian, 1:62.8–383. 
127 This section, and the subsequent ones on taxation and labor, have benefitted from my reading of the 
following work via online translation programs that seem to do a remarkably good job: Maxim Korolkov, 
“Zemel’noe zakonodatel’stvo i kontrol’ gosudarstva nad zemlej v epokhu Chzhan’go i v nachale 
ranneimperskoj epokhi (podannym vnov’ obnaruzhennykh zakonodatel’nykh tekstov)” (Dissertation, 
Institute of Oriental Studies of the Russian Academy of Sciences, 2010). I would like to thank Maxim for 
providing me with the digital version of his dissertation. 
128 We know very little about how this system evolved over time, our best evidence being contradictory 
information in the various chapters of the Shangjun shu, most notably chapter 19, “Within the borders 境
內.” Eventually Qin seems to have had the same 20 ranks that were inherited by the Han, though gong zu 
公卒 may also have been considered a rank, though people of that rank were awarded the same land 
grants as those without rank. Beginning with the lowest, the twenty ranks were 1) gong shi 公士, 2) shang 
zao 上造, 3) zan niao簪裊, 4) bu geng 不更, 5) da fu 大夫, 6) guan da fu 官大夫, 7) gong da fu 公大夫, 
8) gong cheng 公乘, 9) wu da fu 五大夫, 10) zuo shu zhang 左庶長, 11) you shu zhang 右庶長, 12) zuo 
geng 左更, 13)  zhong geng 中更, 14) you geng 右更, 15) shao shang zao 少上造, 16) da shang zao 大上
造, 17) si che 駟車, 18) da shu zhang 大庶長, 19) guan nei hou 關內侯, and 20) che hou 彻候. On Han 
ranks, see Michael Loewe, “The Orders of Aristocratic Rank of Han China,” T’oung Pao 48, no. 1/3 
(1960): 97–174.   
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out 令嚴政行.”129  
 In terms of ecology, the land redistribution system differed completely from the situation 
in the Neolithic and Bronze Ages, when land use was determined locally. As discussed in the 
previous chapter, large areas were reorganized into standard-sized fields to facilitate 
reassignment, eliminating local variations in field systems. The establishment of non-hereditary 
field systems may also have reduced the connection of farmers to the land, which would also 
give them less reason for them to care for the soil. However, sons, widows and, perhaps, 
daughters were allowed to inherit whatever portion of the land their rank entitled them to, and 
homes were probably owned outright, so the system did not entirely separate people from their 
connection to the land. 
 Given the centrality of the individual landholding taxpayer to Qin’s system, it is worth 
noting Keith Hopkins’ argument that it was precisely the monopolization of land by aristocrats 
and the efficiency of their large estates that increased agricultural productivity in the Roman 
Empire. 130  In other words, Qin’s success in maintaining the predominance of smallholder 
farming may have prevented economies of scale and the division of labor that would have 
resulted from the formation of larger estates under the control of local elites. The non-hereditary 
nature of large grants to higher ranking people would also have discouraged the establishment of 
complex production systems. Large hereditary estates that produced goods for the market 
became common during the Han Dynasty and afterwards, a period often cited as the high point 
of agriculture in North China based on the detailed records of these estates in the Qimin yaoshu 
129 Liu, Zhanguo ce, 18.618 (Zhao 2); Crump, Chan-Kuo Tsʻe, 336. 
130  Keith Hopkins, Conquerors and Slaves: Sociological Studies in Roman History (Cambridge: 
Cambridge University Press, 1978), 2–3. 
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齊民要術.131 As discussed below, Qin’s system of lending tools and livestock to farmers was a 
way to mitigate this problem. Its emphasis on grain production for taxation created a different 
rural economy than what existed under weaker governments in ancient China, namely one based 
around the large estates of local elites, in which markets played a larger role in determining crop 
production than did the taxation needs of the state.  
 Although the land redistribution system is known from other sources, the details are laid 
out in the early Han Zhangjiashan legal texts, which list how much land is to be given to each 
household based on the rank of its male head.132 The laws discuss residential and agricultural 
land separately, and list the amounts of each to be given to each rank. The agricultural plots were 
very large by the standard of later times, which suggests relatively low agricultural productivity 
and population density.  
The agricultural plots granted to people without rank were one qing (45,700m2; 11.3 
acres), while those in the higher ranks, who were usually high officials, were given up to ninety-
five qing (4.3km2; 173 acres).133 When the head of household died, the eldest son became the 
new household head, and since he would inherit a lower rank than that of his parents, he would 
inherit less land. If there were no son, a widow could inherit without losing rank, presumably 
because she could not hold rank independently of her husband. Slaves could also be freed and 
inherit the land, and presumably daughters could also inherit.134 
131 Shih Sheng-han, A Preliminary Study of the Book Ch’i Min Yao Shu: An Agricultural Encyclopaedia of 
the 6th Century, second ed. (Beijing: Science Press, 1982). 
132 Ernian lüling, 34–35, 310–19; Yang Zhenhong, “‘Ernian lüling’ yu Qin-Han ‘ming tian zhai zhi’ 《二
年律令》與秦漢’名田宅制’,” in Chutu jiandu yu Qin-Han shehui 出土簡牘與秦漢社會 (Guilin: 
Guangxi shifan daxue, 2009), 126–86. The statutes from the state of Wei included in Qin laws (Hulsewé, 
Remnants of Ch’in Law, 208) suggest that the practice of land distribution came from there, arrived in Qin 
with Shang Yang, and were continued by his school.   
133 The statuses without rank were “commoner” shiwu 士五 (伍) and “freedman” shuren 庶人. On shiwu 
see Yates, “Social Status in The Ch’in,” 201–03.  
134 The non-widowed woman listed as head of household on Liye document 8-19 had presumably 
315 
 
                                                          
The higher a man’s rank, the more points of rank his sons would lose upon his death, 
which meant that the children of high officials were no longer entitled to massive estates. This 
was clearly intended to prevent the families of high officials becoming a hereditary elite. 
Whether of high rank or low, unless the eldest son had managed to attain an equal or higher rank 
than his father, he would inherit less land and have to choose which part of his father’s land he 
inherited.135 His younger brothers would inherit even lower ranks than the he did. If sons other 
than the eldest had formed separate households, or chose to establish an independent household 
at this time, they could choose land from what remained. The Zhangjiashan laws also reveal that 
there were people waiting for land grants, revealing that there was not always enough land to 
distribute, which was probably a main reason this system was abandoned by the Han.136 
The highest ranks received between 20 and 95 qing (225-1072 acres).137 We do not know 
whether this could have included whole villages or was more likely to have consisted of sparsely 
inhabited or newly conquered land that the grantee was responsible for colonizing. A law 
stipulating that those of high ranks do not pay taxes on land that they work themselves seem to 
indicate that their tenants were also required to pay taxes.138 In other words, these were not fiefs 
from which grantees collected tax revenue for themselves. Although these laws were designed to 
inherited it from her father. Ye, “Jiedu Liye Qin jian;” Liye Qin jian, 16.8-19.  
135 “If unfortunately someone dies, order their heir to choose fields first. If other male children want to 
register themselves as (separate) households, give them the remaining fields. Those who were already 
registered as households but do not have fields or estate land, or if their field or estate land is too small, 
let them increase it. If their estates are not nearby, do not add it 不幸死者，令其後先擇田，乃行其餘。
它子男欲爲戶，以受其殺田予之。�其已前爲戶而毋田宅，田宅不盈，得以盈。宅不比，不得.” 
The graphs “欲爲戶以受其殺田” are illegible in published images. I follow the transcription in Ernian 
lüling, 217.  
136 Yang Zhenhong, Chutu jiandu yu Qin Han shehui 出土簡牘與秦漢社會 (Guilin: Guangxi shifan 
daxue, 2009), 130, n. 1.  
137 1 acre = 4047m. 1 qing = 45,700m2. 20-95 qing = 0.9-4.3 km2.  
138 “The private fields and household fields of ministers and above do not pay land tax or hay tax 卿以上
所自田戶田，不租，不出頃芻稾.” Ernian lüling, 34.317. I believe that the qing 卿 and zi 自 
transcriptions on p. 218 are correct. 
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reward rank holders, it is worth remembering that similar laws were used in later times to limit 
the landholdings of the powerful, which was probably at work here as well.139 These laws were 
intended both to grant land to those with official rank and to take it away from those without, 
thereby ensuring that service to the state was the main route to wealth. 
After farmland, the Zhangjiashan laws list the amount of land granted for residential 
plots, which were probably where the person build their house, and may have been fully owned 
by the recipients.140 The ratios resemble those of the farm grants, with the top eleven ranks all 
granted over 120,000m2 (almost 30 acres) of land, while the land granted to the bottom five 
(which comprised a significant percentage of the male population in some places) ranged from 
2571 to 8570m2 (5.6-18.8 mu).141 People without official rank were granted 1700m2 (under half 
an acre), which is enough land to have a house and a good-sized garden. In contrast to farmland, 
which was owned by the state, residential plots seem to have been privately owned, but could 
only be sold to those inhabiting adjacent residential plots.142  
Although we know how the land grant system worked, we do not understand how much 
of the land was part of it, or what other kinds of land ownership there were. The rule that one 
could only sell residential plots to neighbors suggests that land resale was not common. 
139 Lien-sheng Yang, “Notes on the Economic History of the Chin Dynasty,” Harvard Journal of Asiatic 
Studies 9, no. 2 (1946): 107–85; Takigawa Kametarō 瀧川龜太郎, Shiki kanchū kōshō 史記會注考證 
(Tokyo: Tōyō Bunka Kenkyūjo, 1959), 68.3405. Takigawa cites a commentary on the Tongdian 通典 that 
glosses ming tian 名田 “name a field” as zhan tian 占田 “occupy a field,” and explains that the main 
importance was to prevent people having more land than allowed under their rank. 
140 Ernian lüling, 34.314–16. 
141 The farmland was measured in qing and the estate land in units of 30 bu2 (1714m2), though the 
meaning of the phrase “the main square of estates is 30 bu2 宅之大方丗步” is not entirely clear. As 
discussed in Chapter Six, one bu equalled six chi and one chi 尺 was around 23.1 cm. So bu were 1.38m 
in length and 1.9m2 in area, 240 bu2 equaled 1 mu 畂 and 100 mu equaled 1 qing 頃. A mu was around 
457m2 and a qing was 45,700m2. An acre, by comparison, is 4,047m2 and a hectare is 10,000m2. 
Endymion Wilkinson, Chinese History: A New Manual (Cambridge: Harvard University Asia Center, 
2013), 552–58. 
142 “If someone wants to augment (their residential plot?) by buying a residential plot that is not adjacent 
to their own, it is not permitted 欲益買宅, 不比其宅者, 勿許.” Ernian lüling, 35.320. 
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However, the law stating that “If someone is granted fields and a residential plot and sells the 
residential plot to others, they cannot receive another grant 受田宅，予人若賣宅，不得更受” 
seems to indicate that it was legal to sell off the residential plot granted by the state.143 This 
seems to mean that the residential plots were privately owned. The buying and selling of private 
land is also shown from this law: “as for inherited households and fields and residences that are 
bought or sold, if the district head, field overseer and clerks delay and do not update the registers 
for a full day, the fine is two liang of gold each 代户貿賣田宅, 鄉部, 田嗇夫, 吏, 留弗爲定籍, 
盈一日罰金各二兩.” 144 The fact that some land could be sold proves that there was land outside 
the official land grant system, but we know little about how the two systems related to one 
another.145  
The division of land between residences and fields was traditionally understood to be 
related to the fact that fields grew crops annually, while residential land was used to make silk, 
which required the cultivation of mulberry trees that could not be moved, so plots were not 
redistributed. 146  This was also connected to the gendered division of labor, with women’s 
production of cloth being the female counterpart to men’s labor in the fields, both being taxed.147 
143 Ibid., 35.321. 
144 Ibid., 35.322. This article aims to prevent officials from not registering taxable land, which would 
allow them to keep the tax payments. 
145 Maxim Korolkov argues that we can distinguish between the private and state-granted land systems 
because private land transfers were registered by district officials while the official land grant system was 
administered by the county. He also considers the registration of wills for the division of property at the 
district office to refer to private land. I am not convinced of the importance of this division between 
county and district registration, but there must have been a division between the two types, so this may be 
correct. Hopefully further discoveries will clarify this issue. Korolkov, “Zemel’noe zakonodatel’stvo i 
kontrol’ gosudarstva nad zemlej v epokhu Chzhan’go i v nachale ranneimperskoj epokhi,” section 5, 
“land outside the allotment system.” See also Peng et al., Er nian lü ling, 36.334–35.  
146  Denis Twitchett, Financial Administration under the T’ang Dynasty (Cambridge: Cambridge 
University Press, 1963), 2–3. 
147 This is suggested by the Zhou li’s phrase “all residences that do not grow mulberry or hemp must 
provide cloth tax; all fields that are not cultivated must pay grain taxes 凡宅不毛者，有里布。凡田不耕
者，出屋粟.” The idea is that people had to pay taxes on their land whether they cultivated it or not. Jia, 
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However, we have little evidence for people paying tax in woven cloth, though they did pay 
taxes in raw hemp, the most common textile at the time.148 The mulberry tree logic was probably 
invented later, while the original division was probably initially based on the fact that farmland 
was redistributed while residential plots were privately owned. 
A farmer in modern China would be surprised that the minimum land grant in ancient 
times was one qing. According to studies carried out in the east China plain by occupying 
Japanese administrators in the mid-twentieth century, no more than 3% of the population owned 
a whole qing of land, while 70% owned less than one seventh of a qing.149 Of course, population 
density and agricultural productivity are much higher in the modern period, but we do not know 
Qin-era population or productivity. According to a rhetorical passage in the Han shu written in 
the first century CE, each mu produced 1.5 piculs shi 石 (45 kg) of grain and a qing therefore 
produced 150 shi (4500 kg or 193.5 bushels) of unhusked grain per year if it was all planted.150 
According to this passage, which argued that the common people were desperately poor, a family 
of five paid 15 shi in taxes (a 10% tax rate), ate 90, spent 50 on clothing and donated 10 to the 
local altars, leaving a deficit of 15 shi even in years without funerals and extra taxes.151 This 
gives a useful, if exaggerated, idea of how commoners might have spent their income, and also 
shows that one qing was still considered a standard plot size in the Guanzhong in the Han.  
Zhouli zhushu, 475 (載師•載師). 
148 Zhu and Chen, Yuelu Shuyuan cang Qin jian, 2:6.28. 
149 Loren Brandt and Barbara Sands, “Land Concentration and Income Distribution in Republican China,” 
in Chinese History in Economic Perspective, ed. Thomas G. Rawski and Lillian Li (Berkeley: University 
of California Press, 1992), 182. Republican Period mu were about 666m2. 
150 Confusingly, the shi was a unit of both weight, equal to 120 jin 斤, (250 g each for a total of 30 kg) and 
volume, equal to 100 sheng 升 (200 ml each for a total of 20 l). Based on the Shuo wen’s statement that 
one shi by weight of unhusked millet equaled 16.5 dou 斗 of unhusked millet in volume, Swann 
calculates that one Han shi was equivalent to 1.29 U.S. bushels of unhusked millet. Wilkinson, Chinese 
History, 555–56; Nancy Lee Swann, Food & Money in Ancient China: The Earliest Economic History of 
China to A.D. 25. (New York: Octagon Books, 1974), 140, 365. 




                                                                                                                                                                                           
In contrast to this, a Qin record from Hunan averages just over one third of a qing (about 
4.2 acres) per family.152 Unlike the Han shu account, this is an actual administrative record. 
However, it comes from a rice producing region and, even before the later advances in rice 
production,153 Yangzi rice crops may well have had higher yields than millet in the north. It is 
quite possible that much of the land in the Guanzhong was actually administered according to the 
land grant system, but it is inconceivable that Qin successfully administered this across the 
empire. Many places must have maintained aspects of their pre-conquest land ownership 
systems.   
Both the system of land redistribution, and the associated taxation system would require 
detailed records of individual landholdings, and the administrative documents from Liye show 
that this was the case. For example, a widow petitioned to have 120 bu that had previously been 
designated “mulberry fields” (桑田) but was now registered as “cleared grassy fields” (豤草田, 
perhaps specifying land that was only good for grazing, not planting crops) re-registered as 
mulberry fields. Likewise, a man from a certain village requested to register three mu of cleared 
grassy fields. 154  There is a document at Liye presumably accompanying the evaluations of 
cleared land being sent to a higher administrative level.155 Given the distance of Liye from the 
capital and the small size of these plots, this is very strong evidence that the Qin state kept 
detailed land records throughout its domain.156  
We do not know how the state kept track of landholdings. A commentary on the Shi ji 
152 Liye Qin jian 8-1519; Chen et al., Liye Qin jiandu jiaoshi, 1: vii. 152 families held about 57 qing, 
which averages 17,138m2/4.2 acres per family.  
153 Francesca Bray, Science and Civilisation in China 6.2: Agriculture, ed. Joseph Needham (Cambridge: 
Cambridge University Press, 1984), 491–95. 
154 Document 9-2350, seen at the Liye Museum in the spring of 2011.  
155 “田官守顧敢言之: 上墾田課一牒.” Document 9-1869, seen at the Liye Museum in the spring of 
2011. 
156 Document 9-14, seen at the Liye Museum in the spring of 2011. 
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states that in the 31st year of the First Emperor’s reign Qin had all commoners report the size of 
their landholdings.157 Self-reporting, backed by the threat of severe punishments for dishonesty, 
was probably an important way the state kept track of landholdings. One law awarded anyone 
who reported violations of the land registration the land in question, another instance of the state 
encouraging people to enforce its laws.158 People were probably also aware that despite the taxes 
it entailed, registering one’s land was the surest way to ensure ownership. The effectiveness of 
self-registration was enhanced by the five-household mutual-responsibility (and surveillance) 
system, which made each member culpable for any crime committed by any member of the 
group. This is an example of using harsh penalties to make up for lack of administrative reach.   
For those of us accustomed to Liberal capitalism, with its reverence for private property, 
it is difficult to imagine a land system based on the constant redistribution of land based on 
military ranks. However, it is important to note that the state aimed to provide land to all who 
were willing to work it, that success in military service would lead to increased wealth and, 
perhaps most importantly, that it was intended to replace privilege with meritocracy, providing a 
way for common farmers to advance in life. We have virtually no information on how the 
common people felt about the Qin state, but I suspect that the meritocratic aspects of the system 
may have given considerable popular legitimacy to the Qin state as it implemented the ideas of 
Shang Yang and his followers. The class element is also important in understanding the horror 
which many elite authors felt toward Qin’s blatant attack on hereditary privilege. Although it is 
doubtful that Qin could have implemented this system across the empire, it must have worked in 
the Guanzhong for Qin to have attempted to implement it across the empire.  
157 “使黔首自實田也” Shi ji, 6.251. 
158 Ernian lüling, 35.323–24. 
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Large Estates and Tax Avoidance 
The main way later Chinese states lost tax revenues was from wealthy families finding ways for 
their tenants to pay them rent instead of paying taxes to the state. The following law deals with 
people who somehow manage to acquire official land by falsely registering with the help of 
another person:  
Anyone who has attached themselves to someone else in order to be able to occupy a plot 
and residence but does not register them, or who has registered fields and a residential plot 
under their own name on behalf of someone else, they are all to serve two years military 
service at the frontier and their fields or residences plots are confiscated by the state. If 
anyone reports the crime of falsely registering land before it is discovered, their crime is 
forgiven and they are given the fields and residential plots concerned. Otherwise follow 
the statutes and ordinances 諸不爲戶有田宅附令人名，及爲人名田宅者，皆令以卒戍
邊二歲，没（沒）入田宅縣官。爲人名田宅，能先告，除其罪，有（又）畀之所名
田宅，它如律令.159  
“Attaching oneself” probably consists of working the land of someone else and paying rent to 
them instead of taxes to the state. This will be quite familiar to anyone who studies taxation in 
later periods of Chinese history. The practice of powerful families collecting rents in place of 
taxes reduces government income, increases the power of local elites and shifts the tax burden 
onto the poor. Registering under another name does not deny taxes to the state, but does cheat its 
rank-based landholding system by making it possible to own more land than one’s rank deserves. 
The confiscation of land, incidentally, was quite common in Qin and early Han law, another way 
the state acquired new land to distribute.160 
The possibility of attaching oneself to another landholder is not surprising given the size 
of the estates granted by law to those of high rank. One law specifying that high officials do not 
pay tax on the land they work themselves implies that others farmed the rest of their estates but 
159 Ibid., 221.323–24. 
160 On confiscation, see Ibid., 159.174–75. 
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paid taxes.161 This leads to the question of what use large estates were to those who held them if 
they were not allowed to collect taxes on them. Perhaps their tenants had to pay rents to them as 
well as taxes to the state. In any case, it seems to disprove the idea that the person granted the 
land received the tax income instead of the state. 162  In contrast to the relatively modest 
residential plots, these estates were granted by the king and were not supposed to be hereditary, 
so these were no semi-independent fiefs as long as the ruler was strong. But a passage in the Shi 
ji in which a general asks the First Emperor for a hereditary land grant does suggest that there 
may still have been hereditary land grants in some cases.163 Qin also enfeoffed its high officials 
like Shang Yang and Lü Buwei with the administration of large areas, but these may not have 
been hereditary even if their occupants and their families had not been executed.  
State Encouragement of Land Clearance 
The state encouragement of, and participation in, agricultural colonization goes back to the 
Shang and Zhou periods, when it was frequently combined with hunting to eliminate large 
animals that would be a threat to any new farmland.164 By the late Warring States period little 
wilderness remained in the Yellow River valley lowlands, but we can tell that plenty of land 
remained unfarmed because the political thought of the period emphasized the importance of 
increasing the population.165 Creating new farmland in Warring State-Han North China was more 
161 Ibid., 218. 317. I believe that the qing 卿 and zi 自 transcriptions are correct. 
162 Tang Zangong 唐贊功, “Yunmeng Qin jian suo sheji tudi suoyouzhi xingshi wenti chutan 雲夢秦簡所
涉及土地所有制形式問題初探,” in Yunmeng Qin jian yan jiu 雲夢秦簡研究, ed. Zhonghua Publishing 
House editors (Beijing: Zhonghua, 1981), 60. 
163 Shi ji, 73.2341; Nienhauser, Grand Scribe’s Records 7, 175. 
164 David N. Keightley, Working for His Majesty: Research Notes on Labor Mobilization in Late Shang 
China (ca. 1200-1045 B.C.) (Berkeley: Institute of East Asian Studies, University of California, Berkeley, 
2012), 161–68. See also Odes 227 “Shu miao” 黍苗, 237 “Mian” 綿, 241 “Huang yi” 皇矣 and 250 
“Gong liu” 公劉. 
165 D. C. Lau, Mencius: A Bilingual Edition (Hong Kong: Chinese University Press, 2003), 1.3, p. 7; Ian 
Johnston, The Mozi: A Complete Translation (New York: Columbia University Press, 2010), 20.200–01; 
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likely to involve clearing vegetation from uncultivated land in the vicinity of settlements, not 
colonizing new regions.166  
Unsurprisingly, it is in the Book of Lord Shang that we find this argument: “If the 
population exceeds the territory, then one should pay attention to opening up new land; if the 
territory exceeds the population, then one should set about calling in colonists. By opening up 
new land, one effects increase. If the population exceeds the territory, then the achievements of 
the state will be few and the military strength small; if the territory exceeds the population, then 
the resources of mountains and moors will not be utilized.” 民勝其地者，務開；地勝其民者，
事徠。開則行倍。民過地，則國功寡而兵力少；地過民，則山澤財物不為用.167 Farming 
was the main activity that benefitted the state, so a landscape densely populated with farmers was 
the ideal. The more farmers, the more taxpayers and soldiers. 
Reflecting this emphasis on agricultural expansion, Qin law distinguished between 
taxable and cleared land, the latter being land that was exempted from taxation for a given period 
as part of a tax break to encourage land clearance.168 One law penalizes recipients of land grants 
for not clearing land by making them pay a fixed quantity of hay tax for each qing of land 
granted by the state even if it had not been converted to farmland.169 Unfortunately, we do not 
know if the same applied to grain tax. A statute that was found at Liye reads: “as for fields that 
Shi ji, 79.2423. 
166 Johnston, The Mozi, 25.216–17; Yantie lun jiaozhu, 14.178; Gale, Discourses on Salt and Iron, 85; 
Yang Bojun 楊伯峻, Chunqiu Zuo zhuan zhu 春秋左傳注 (Beijing: Zhonghua, 1990), 1379 (Zhao 16): 
“昔我先君桓公,與商人皆出自周,庸次比耦以艾殺此地,斬之蓬蒿藜藋而共處之.” The former 
simply mentions clearing trees and grasses/shrubs (辟草木). The latter two show that when later people 
imagined agricultural colonization they thought of clearing herbaceous plants, not of killing tigers and 
cutting down forests.  
167 Shangjun shu zhuizhi, 6.42; Duyvendak, Book of Lord Shang, 111. 
168 Shui tian 税田 and ken tian 豤(墾)田. Chen (Liye Qin jian, 1:xii, 346.8–1519) considers ken tian to 
refer to all cultivated land and shui tian to refer to taxable land, and argues that about 10% of land was 
“tax land.”   
169 “以其受田之數，無豤不豤，頃入芻三石” Shuihudi Qin mu zhujian, 15.8; Hulsewé, Remnants of 
Chʾin Law, 23. 
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have already been cleared, send up (to higher authorities) their numbers, attached to the number 
of households 律曰已豤(墾)田輒上其數及戶數戶嬰之.170 A slightly longer version of the same 
statute from Zhangjiashan specifies that this data is to be sent to the commandery governor by a 
specific date.171 This is followed by a statute that allows people to return land that cannot be 
cultivated without repayment, though it is unclear who is not being repaid for what.172 What is 
clear is that the state was giving people non-agricultural land to clear and recording how much of 
it they actually cleared. 
To conclude our discussion of the land system, I would suggest that constant land 
redistribution to some degree turned land from a place to which people could be deeply 
connected into a resource used for producing food. In a sense it also turned farmers who paid 
part of their income to the state into laborers whose land was granted to them by the state. By 
constantly redistributing land and by providing plots of land to all heads of families, Qin also 
intended to make sure as much land was being farmed as possible, though maintaining the proper 
rewards for ranks remained the main goal. As shown in figure 6.1 of the previous chapter, 
satellite imagery suggests that large areas of the Guanzhong were reorganized to create standard 
field sizes. Thus it is a classic example of a state reorganizing the environment in order to 
simplify administering it. This system of state redistribution after each death broke down as soon 
as there was a lack of available land in the Han, was revived by the Jin, Sui and Tang, but never 
lasted very long.173 The reorganized fields, on the other hand, have survived to the present day.  
170 Document 9-39, seen at the Liye Museum in the spring of 2011. 
171 Ernian lüling, 37.243. 
172 Ibid., 27.244. 
173  Twitchett, Financial Administration under the T’ang Dynasty, 1–11; Étienne Balazs, “Le traité 
économique du ‘Souei-chou,’” T’oung Pao 42, no. 3/4 (1953): 144–153; Yang, “Notes on the Economic 
History of the Chin Dynasty,” 119–26, 167–68. 
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ii. Taxation 
Qin’s wealth was based primarily on its ability to make its subjects pay taxes and perform unpaid 
labor service. There were three basic taxes in Qin, 1) the grain tax (zu 租), which was paid 
according to the area planted; 2) the hay and straw tax (chu gao 芻稾), which was paid according 
to the size of the farm, and was frequently commuted to a cash payment; and 3) the household 
levy (hu fu 戸賦), which was a fixed amount collected from each household.174 Qin also taxed 
markets, specialists (like doctors), commercial goods, and local specialty products, and also 
directly owned many production sites, which will be discussed below. In brief, the Qin state 
sucked up resources from anywhere it could.   
Qin maintained a remarkable degree of control over land and people. Very few 
premodern states could support a bureaucracy large enough to keep track of individual taxpayers, 
and most delegated the actual work of collecting taxes to people who were not salaried 
officials.175 Most agrarian empires in human history were composed of territories in which some 
aspects of the pre-conquest political systems were maintained; very few attempted to create a 
uniform political economy across their domains. The tax farming systems prevalent in early 
modern Europe were centralized enough that the central government could control who collects 
its taxes, but could not collect taxes itself. Although they lacked direct taxation, the Ming and 
Qing empires were remarkably centralized for premodern agrarian states, especially considering 
their size. But the Qin Empire was more centralized, and had a more direct mode of taxation than 
any of these; its collapse makes clear that these more indirect forms of taxation were more 
sustainable.  
174 Ernian lüling, 29.268, 34.317, 46.429; Chen et al., Liye Qin jiandu jiaoshi, 1:viii. 
175 Madeleine Zelin, The Magistrate’s Tael: Rationalizing Fiscal Reform in Eighteenth-Century Chʻing 
China (Berkeley: University of California Press, 1984), 5–9.  
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In several of the Warring States, as well as much of the Han period, farmers paid a fixed 
tax for each mu of land they farmed.176 Because each plot of land is different, this required a 
system of adjusting the fixed rate for different land types, as discussed in several early Chinese 
texts on grading land. 177  We would expect that Qin would also have used this system, but 
excavated texts suggest that Qin did not collect a fixed quantity per unit of land, but seems to 
have adjusted its taxes regularly, probably annually, based on the state of the harvest. The Han 
system was a considerably simpler and more rigid system developed after Qin’s system proved 
impractical or unmanageable.   
No text, received or excavated, describes Qin’s system, but its general outline has been 
reconstructed from various lines of evidence.178 Every year the district officials calculated the 
population, land and harvest statistics and sent them to the counties, which could punish district 
officers for errors. Every year the district sent the following registers up to the county office: 
residence, yard and household registers zhai yuan hu ji 宅園戶籍, detailed annual registers nian 
xi ji 年細籍 (this may refer to the type of detailed household records discussed above), register 
of adjacent fields tian bi di ji 田比地籍 (perhaps records of the location of the land in relation to 
other landholdings), combined field registers tian he ji 田合籍, and land tax registers tian zu ji 
田租籍.179 Thus the government intended to record every plot of taxable land, its estimated 
production and how much it should contribute in taxes. Having sent this information to higher 
levels in the bureaucracy, the district also sent information on the year’s required taxes down to 
176 Yang Zhenhong, “Longgang Qin jian zhu ‘tian,’ ‘zu’ jian shiyi buzheng 龍崗秦簡諸‘田’、‘租’ 簡釋義
補正,” Jianbo yanjiu 簡帛研究, 2004, 81; Qiu Xigui 裘錫圭, “Hubei Jiangling Fenghuangshan shi hao 
Han mu chutu jiandu kaoshi 湖北江陵鳳凰山十號漢墓出土簡牘考釋,” in Qiu Xigui xueshu wenji vol. 
2: jiandu boshu juan 裘錫圭學術文集第二卷: 簡牘帛書卷 (Shanghai: Fudan daxue, 2012), 16. 
177 Joseph Needham, Science and Civilisation in China 6.1: Botany (Cambridge: Cambridge University 
Press, 1986), 77–100.  
178 This paragraph is based on Yang, “Longgang Qin jian zhu ‘tian,’ ‘zu’ jian.” 
179 Ernian lüling, 36.331, 332. 
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village officials, who were charged with preventing tax fraud, and probably other aspects of the 
taxation process.  
Local officials were also required to inform higher administrative levels of the state of 
crops. It is clear from the relevant law that this was considered very important: 
Whenever the rain waters it and the grain comes in ear a report in writing is to be made 
immediately concerning the favored crop and the grain in ear, as well as the area of 
cultivated fields and land without crops.180 Whenever it rains when the crop is already fully 
grown, the quantity of rain and the number of qing affected are to be reported in writing. 
Likewise, in cases of drought and violent wind or rain, floods, hordes of grasshoppers or 
other creatures which damage the crops, the number of qing concerned is always to be 
reported immediately in writing. Counties near the capital shall have lightfooted runners 





This suggests that taxes were calculated only once the state of the harvest was known, and that 
damage to crops was taken into account. There seems to have been a system of grading the 
quality of the harvest in popular use and tax officials may have used a similar system.182 This 
system is clearly much more efficient than one that takes the same quantity every year, though it 
probably also allowed the state to take more tax because it did not have to set the rate low 
enough to account for bad years. It would account for those when they occurred. 
The calculation of taxes consisted of defining a certain weight of grain that had to be paid 
for each unit of area under cultivation, depending on the condition of the harvest.183 Hemp fields 
180 The area is expressed in number of qing, which was approximately 45,710 m2, or 11.3 acres. Endymion 
Wilkinson, Chinese History: A New Manual (Cambridge: Harvard University Asia Center, 2013), 557. 
181 Shuihudi Qin mu zhujian, 15.1–3; Hulsewé, Remnants of Chʾin Law, 21; Yates, “Some Notes on Ch’in 
Law,” 247. Some of the details of this passage are ambiguous, but the general meaning is clear.  
182 Sun Zhanyu  孫占宇, Tianshui Fangmatan Qin jian jishi 天水放馬灘秦簡集釋 (Lanzhou: Gansu 
wenhua, 2013), 171 n. 31, 32. 
183 In mathematical language, this is expressed as follows: “take as the norm that 10 (square) bu (yields) 1 
dou (of fresh grain) 取程十步一斗” Peng, Zhangjiashan Han jian “Suan shu shu,” 77.85; Dauben, “Suan 
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were also taxed.184 Each crop was taxed at a different rate.185 Administrators had a complex 
system of equalizing each type of grain (or beans), or different grades of grain, with other grains, 
cash, cloth or other commodities.186 As will be discussed below, the state also standardized the 
value of labor, making given units of labor equivalent to specific quantities of each commodity. 
This must have greatly facilitated the administration of its empire. It also allowed local offices 
(and, undoubtedly, officials) the ability to profit from the differences between official rates and 
local prices by collecting taxes in whichever was more valuable at the time, an advantage that 
was written into the laws.  
Surprisingly, we have no sources on how taxes were collected from individual taxpayers. 
The lack of this information in the administrative texts suggests that taxes were collected below 
the level of the officials whose documents we have. There are several possible ways in which 
taxes could have been collected: 1) officials below the magistrate, perhaps those of the bureaus 
of Households or Granaries, or the Office of Fields, went around collecting them from farmers; 
2) taxpayers had to deliver them to the district granaries; 3) specific people, such as the village 
head 里典 or the head of each five family mutual responsibility unit were appointed to collect the 
grain of multiple families.187 The first two possibilities are more likely, and may both have been 
in use. 
The hay tax probably originated as a way to feed the livestock of local governments. It 
Shu Shu,” 135. 
184 Zhu Hanmin 朱漢民 and Chen Songchang 陳松長, Yuelu Shuyuan cang Qin jian 嶽麓書院藏秦簡, 
2:6.28. 
185 E.g., “(The tax on) 3 bu2 of millet is 1 dou; on 4 bu2 of wheat is 1 dou; on 5 bu2 of small beans is 1 dou. 
禾三步一斗，麥四步一斗，荅五步一斗” Peng, Zhangjiashan Han jian “Suan shu shu,” 58.43; 
Dauben, “Suan Shu Shu,” 119. 
186 Karine Chemla and Shuchun Guo, Les neuf chapitres: le classique mathématique de la Chine ancienne 
et ses commentaires (Paris: Dunod, 2004), 201–61; Dauben, “Suan Shu Shu”; Hulsewé, Remnants of 
Chʾin Law, 42, 163. 
187 Yamada Katsuyoshi 山田勝芳, Shin Kan zaisei shūnyū no kenkyū 秦漢財政収入の研究 (Tokyo: 
Kyūko Shoin, 1993), 33. 
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was collected based on the amount of land granted to the farmer. It was paid either in hay or in 
cash, depending on the need of the local government at the time of its collection, and was paid on 
all land granted by the state, regardless of whether it was cultivated or not.188 In addition to 
feeding the state’s horses,189 the hay tax probably fed the livestock that the state lent to farmers, 
though it was often commuted to cash.190 There is a statute that says that each household had to 
pay sixty cash as a household levy and one shi of hay every year in the fifth month, which 
suggests that the levy was paid per household, not per person.191 The requirement that people pay 
in cash would have forced farmers to sell articles or services in order to participate in the money 
economy, though perhaps it could have been paid in cloth. 
As discussed in the previous chapter, the household levy was originally a military tax 
levied in times of war, but later became permanent, a common trope in the history of taxes. 
Records of other levies, such as feathers (used for arrows) and silkworm cocoons (the raw 
material from which silk is made) at Liye may have been a form of household levy, or separate 
taxes.192 The ancient practice of each region sending its special products as tribute to the emperor 
also continued in Qin; Hunan sent dried fish and melons/gourds. 
There were a variety of taxes collected in markets. 193  Problems in excavated 
mathematical texts reveal that there were taxes on bringing goods through passes, such as 
grain194 and furs: 
A fox, raccoon-dog, and hound go out through a tollhouse, and together pay tax of 111 
188 Ernian lüling, 28.255; Shuihudi Qin mu zhujian, # 75–76; Hulsewé, Remnants of Chʾin Law, 23. 
189 Dauben, “Suan Shu Shu,” 126–27; Peng, Zhangjiashan Han jian “Suan shu shu,” 62–63. 52–53.  
190 Liye Qin jian, 1:150.8–1165; Chen et al., Liye Qin jiandu jiaoshi, 1:179.8–559. 
191 Ernian lüling, 28.255. 
192 Liye Qin jian, 1:76.8–518; 222.8–1735. 
193 Yang Zhenhong, “Cong Zhangjiashan Han jian kan Qin Han shiqi de shizu 從張家山漢簡看秦漢時期
的市租,” in Zhong Ri xuezhe lun Zhongguo gudai chengshi shehui 中日學者論中國古代城市社會, ed. 
Inoue Tōru 井上彻 and Yang Zhenhong (Xi’an: San Qin, 2007), 50–67. 
194 Peng, Zhangjiashan Han jian “Suan shu shu,” 54.38–39; Dauben, “Suan Shu Shu,” 121. 
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cash. The hound says to the raccoon-dog, and the raccoon-dog says to the fox: ‘since 
your fur is worth twice as much as mine, then the tax you pay should be twice as much!’ 
How much should each one pay? 狐、貍、犬出關，租百一十錢。犬謂貍、貍謂狐：爾
皮倍我，出租當倍栽。問出格幾何？195 
This is a joke, of course, referring to the tax on the pelts of dead animals. The same texts also 
refer to a tax on doctors, which means that there were probably taxes on a variety of non-
agricultural workers.196 
 Unlike many later Chinese empires, which were able to make do with outdated data on 
their domains and grossly inefficient taxation systems, Qin kept careful records of its territory 
and population, and was thus able to tax it more thoroughly. Its records of its assets also allowed 
it to exploit them effectively across its domain. The most fundamental of its assets was the grain 
and other foods stored in granaries.    
iii. Granaries 
If we compare the Qin state with its precursors, a key difference is Qin’s control over how 
surplus food and labor was used throughout its domain. Qin collected grain from the majority of 
the population and then distributed it to people and animals to do many things that would not 
have been done if the state had not existed, such as build highways. The granaries were the 
location where this distribution happened, and Qin’s statutes on granaries are mainly concerned 
with how much grain should be distributed to various kinds of people and animals. Granaries 
also loaned seed grain to farmers in the planting season.197 Like the other warring states, Qin’s 
rulers were also obsessed with population increase, and there is no question that Qin would also 
have used its grain to feed people in times of famine. However, we have little clear evidence of 
195 Dauben, “Suan Shu Shu,” 116; Peng, Zhangjiashan Han jian “Suan shu shu,” 52.34–35. Translation 
modified. Li 貍 can refer to either a raccoon dog (a kind of canine) or a wild cat.  
196 Peng, Zhangjiashan Han jian “Suan shu shu,” 73.72; Dauben, “Suan Shu Shu,” 132. 
197 Hulsewé, Remnants of Chʾin Law, 41–42. 
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this before the Han.198 
Given that the grain tax was the main source of state income and grain was required to 
feed statute laborers and state-owned slaves, there must have been state granaries in every town. 
The laws from Shuihudi state that 100,000 shi 石 made one pile (ji 積; lit. “accumulate/store 
up”) at Xianyang, while at the second capital at Yueyang one pile was 20,000 shi, and one pile 
was 10,000 shi elsewhere. This suggests that only the Guanzhong had very large granaries, 
which probably indicates that these laws date to before the formation of the empire in 221. 
During the civil war at the end of the Qin Empire significant battles were fought for the control 
of a single massive granary in the Central Yellow River region (modern Henan), which indicates 
how much grain it must have held.199 Thus one effect of the conquest of these areas on the 
Guanzhong would have been the importing of grain to a region that was previously self-
sufficient.  
The piles were put in “houses” (hu 戶), which may indicate stacks that look like 
buildings,200 but since the original meaning of hu is “door” and these “houses” were sealed, I 
would suggest that they were separate rooms within granaries that had doors that could be sealed 
in order to ensure that officials were accountable for their contents. All inputs and outputs of 
grain were to be recorded in the granary register (kuai ji 廥籍). Several officials had to ensure 
that the correct quantity was placed in one “house,” after which each official whose job entailed 
distributing grain was assigned with one house. Since the proper rations of each type of person 
and animal was fixed by law, he presumably had to match the amount of rations he distributed 
198 Robin D.S. Yates, “War, Food Shortages, and Relief Measures in Early China,” in Hunger in History: 
Food Shortage, Poverty, and Deprivation, ed. Lucile F. Newman (New York: Blackwell, 1990), 147–88. 
199 Cai Wanjin 蔡萬進, Qin guo liangshi jingji yanjiu 秦國粮食經濟研究 (Hohot: Neimenggu renmin, 
1996). 
200 Grain in ear is still piled in pointy cylindrical stacks that could conceivably be called “houses”: 
Hulsewé, Remnants of Chʾin Law, 36. 
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with the amount he had entered into the granary.  
The “Statutes on Granaries” Cang lü 倉律 are more concerned with how much grain 
should be distributed to different categories of workers and livestock than with the storage of 
grain. The following example gives an idea of the detail involved: 
A male bond-servant receives a ration of two bushels of grain per month, a bond-woman 
one and a half bushel; to those not engaged in work no rations are given. Non-adult 
chengdan and bond-servants who are working get one and a half bushel of grain per 
month; those not yet able to work one bushel of grain per month. Non-adult bond-women 
and grain-pounders who are working get one bushel and two and a half dou per month; 
those not yet able to work get one bushel of grain per month 隸臣月禾二石，隸妾一石半；
其不從事，勿稟。小城旦、隸臣作者，月禾一石半石；未能作者，月禾一石。小妾、
舂作者，月禾一石二斗半斗；未能作者，月禾一石.201 
These are just some of the distinctions made between different categories and different 
ages of workers. There are also rules for feeding different kinds of livestock as well as different 
ranks of officials, etc. For both humans and horses, extra grain was issued for particularly hard 
work.  
The fact that much of the grain in rural granaries was issued to laborers and livestock 
shows us that rural governments spent most of their income on various kinds of work projects. 
Of course, these granaries were also used to feed officials, as well as armies on the move, which 
must have required careful planning of granary stocks before campaigns. And the granaries of 
the capital would have issued grain to huge numbers of laborers of various kinds, livestock and 
salaried officials. However, the main thing we learn from the “Statutes on Granaries” is that 
feeding various kinds of otherwise unpaid laborers was a main preoccupation of the state. The 
state managed to use the surplus energy collected by millions of laborers in the form of grain for 
its own projects.    
201 Shuihudi Qin mu zhujian, 19.49–50; Hulsewé, Remnants of Chʾin Law, 31. 
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iv. Statute, Military and Convict Labor 
“A single coolie was actually of more general value than any three baggage animals; they 
were easily fed, and when properly treated, most manageable.” 202  
 
        -Lieutenant-Colonel G.J. Wolseley  
 
Just as the state took a percentage of each farmer’s surplus crop, it also took a percentage of their 
surplus labor and time.203 Labor service stood in an equivalent position to taxation in the Qin 
political economy because much of the grain collected in taxes went to feed laborers. Both 
warfare and public works, the two main actions of the state, were both done mostly by unpaid 
workers. This was made possible by a system that equated each unit of labor with a specific 
quantity of grain, cash or cloth, and carefully graded different types of laborers and different 
types of work. Like the collection of a fixed quantity of grain tax from a given area of farmland, 
this system allowed the administration to treat laborers as interchangeable work units, giving it 
great flexibility in how it used laborers.  
 Except for people of higher ranks, all males between the ages of 16 and 60 (sometimes 56) 
were legally required to do both military service and statute labor (a.k.a. corvée), although height 
was a factor in addition to age. 204 In the Han, statute labor was supposed to last for a month per 
year, which could be extended, but was not required every year. It was illegal in Qin for officials 
202 Garnet Wolseley, Narrative of the War with China in 1860 (London: Longman, Green, Longman, and 
Roberts, 1862), 97 cited in Ruth Rogaski, Hygienic Modernity: Meanings of Health and Disease in 
Treaty-Port China (Berkeley: University of California Press, 2004), 87. 
203 This section draws on Maxim Korolkov, “Labor and Value in the Qin Empire” (unpublished ms.),  
Maxim Korolkov, “Convict Labor in the Qin Empire: A Preliminary Study of the ‘Registers of Convict 
Laborers’ from Liye,” in Jianbo wenxian yu gudaishi: Di er jie chutu wenxian qingnian xuezhe guoji 
luntan lunwenji 簡帛文獻與古代史：第二屆出土文獻青年學者國際論壇論文集, ed. Fudan University 
History Department and Fudan University Excavated Texts and Paleography Center (Shanghai: Zhongxi, 
2015), 132–57; and A.F.P. Hulsewé, “Some Remarks on Statute Labour during the Ch’in and Han 
Period,” in Orientalia Veneziana 1 (Florence: Olschki, 1984), 195–204.  
204 On the complicated question of when people became legally adults for various purposes, see Yates, 
“Social Status in the Ch’in,” 203–19; Hulsewé, “Some Remarks on Statute Labour,” 199; Gao Min 高敏, 
Yunmeng Qin jian chutan 雲夢秦簡初探 (Zhengzhou: Henan renmin, 1979), 16–25. 
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to conscript more than one male from a household in a given year. The economy of rural Qin 
was thus characterized by the state collecting surplus grain production from farmers, and then 
feeding it back to them in the agricultural off-season as they worked on the projects of the state.  
 The projects included digging ditches, canals and irrigation works, building roads, dikes, 
walls and buildings, as well as doing routine or emergency repair work on all of the above. Qin 
seems to have employed both statute and penal labor for any of these jobs. It is worth noting that 
this is a fundamental difference between China’s early empires and later period, when the state 
could no longer requisition people to work unpaid.205 Although there is evidence of laborers 
working for the office of fields at Liye,206 there is no evidence that Qin employed large numbers 
of laborers to do farm work, though this may simply reflect our sources. 
  Penal labor was one of the most common punishments for crimes. In addition, the older 
mutilating punishments (tattooing, cutting off the nose or foot, etc.) were increasingly commuted 
to fines, and those who could not pay them were required to work them off at very low wages. It 
seems likely that penal laborers were essentially prisoners, and the state could send them where it 
liked, whereas those working off debt could get 20 days off to return home, presumably during 
peak farming times.207  
 For those too poor to pay all or part of the redemption fees for crimes, the cost could be 
very high. Each day of work counted for eight cash, while to redeem capital punishment cost 
25,000, castration and cutting off feet cost 12,500, cutting off nose cost 10,000 and exile cost 
5,000. But the conditions for someone paying off debt owed to the state were still better than 
penal labor, which we know from the fact that one could commute penal labor itself to payment, 
205 Pierre-Ėtienne Will, “Clear Waters versus Muddy Waters: The Zheng-Bai Irrigation System of Shaanxi 
Province in the Late-Imperial Period,” in Sediments of Time: Environment and Society in Chinese History, 
ed. Mark Elvin and Ts'ui-jung Liu (Cambridge: Cambridge University Press, 1998), 325. 
206 Liye Qin jian, 1:34.8–145, 93.8–663. 
207 Shuihudi Qin mu zhujian, 26.136; Hulsewé, Remnants of Chʾin Law, 67. 
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though this may have only made sense for people with the money to pay it off.208 In addition to 
the low daily “wage,” the cost of clothing was subtracted.  
 The fact that adult males were being fed as they labored for the state during the 
agricultural off-season may have benefitted a family’s annual budget, if nothing else. Given that 
the grain came from their taxes in the first place, they may not have been grateful that the state 
forced them to work extra to eat grain that they had labored to grow. Nonetheless, it may have 
added some stability to family economies by reducing the number of mouths fed by the family’s 
grain reserves.   
Some of Qin’s largest projects were the large-scale irrigation projects discussed in the 
previous chapter, which transformed large areas into highly productive farmland. Although we 
do not have much information on it, Qin laws specify that dike maintenance was a routine state 
activity, and it seems likely that Qin built or maintained dikes for the creation of farmland in 
south China.209 Like the highway system and irrigation projects, the construction of large dikes is 
a classic example of the type of project that could only be achieved by a powerful state, and 
which had a significant environmental impact.       
 The most (in)famous massive construction works were the huge palaces built in the 
capital region, as well as the First Emperor’s tomb, which is large enough to be mistaken for a 
natural hill and is by far the largest tomb in East Asian history. The 6,000 life-sized soldiers and 
500 horses in terracotta are simply the force defending the actual tomb. And the foundations of 
Qin’s EPang Palace are still enormous even though nothing remains but dirt. After Qin 
conquered its rivals it continued its aggression by attacking the pastoral peoples to its north, 
208 Ernian lüling, 15.119. 
209 Brian Lander, “State Management of River Dikes in Early China: New Sources on the Environmental 
History of the Central Yangzi Region,” T’oung Pao 100, no. 4–5 (2014): 325–62. 
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conquering the Ordos region and building a wall across the north and west of its domain to 
delineate territory and defend itself from revenge attacks.  
Those who had lived through the fall of Qin considered these megaprojects to have been 
a main cause of the uprisings that toppled Qin because they turned the people against the state. 
This view was questioned by Western scholars, who suspected this depiction of Qin brutality 
represented Han Dynasty bias, or that the accounts of the First Emperor were actually veiled 
critiques of later rulers. However, the more evidence we have on Qin the more the traditional 
view seems correct.210 For example, research on Qin’s Straight Road has shown that it was vastly 
larger than was needed for transportation,211 thereby verifying Sima Qian’s description: “In my 
travels I saw the Long Wall and fortifications that Meng Tian built for Qin, cutting through 
mountains and filling up valleys to open up the Straight Road. He indeed treated the people’s 
labor lightly. 行觀蒙恬所爲秦筑長城亭障，塹山堙谷，通直道，固輕百姓力矣.”212 
Another aspect of the state control of people was the movement of populations to new 
areas. The Qin First Emperor several times moved tens of thousands of households, or large 
groups of convicts, to newly conquered regions. 213  The Shi ji also reports that “700,000 
convicts214 were assigned to build either the EPang Palace or the [mausoleum at] Mount Li 隐宫
徒刑者七十餘萬人，乃分作阿房宫，或作驪山 .” 215  I cannot tell exactly what kinds of 
210 Shelach, “Collapse or Transformation?” 
211 Xiaofen Huang, “A Study of Qin Straight Road — Zhidao 直道 of the Qin Dynasty” (Columbia Early 
China Seminar, New York, May 5, 2012). 
212  Shi ji, 88.2570; Nienhauser, Grand Scribe’s Records 7, 367. Translation modified to reflect the 
meaning of qing 輕 “to treat lightly, consider of scant importance.” 
213 Shi ji, 6.244–59; Nienhauser, Grand Scribe’s Records 1, 139–51. 
214 Although the term yin gong 隱宮 did exist in Qin, and seems to have referred to those who had been 
castrated, here it may well be an error for yin guan 隱官, which refers to prisoners who have suffered 
mutilating punishments but were then manumitted to some degree. Loewe, “On the Terms Bao Zi, Yin 
Gong, Yin Guan, Huan, and Shou,” 308–17. 
215 Shi ji, 6.256; Nienhauser, Grand Scribe’s Records 1, 148. Yingong 隐宫 should probably read 
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convicts or slaves these were, but in any case this very high figure is not impossible given the 
scale of the EPang palace and the First Emperor’s mausoleum, and how quickly they were built.   
Maxim Korolkov has argued that Qin’s “command economy” played a central role in the 
economy as a whole.216 Particularly important was its system of equating fixed units of labor 
with cash, clothing and grain, not to mention its tables of calculating the relative value of various 
agricultural products in relation to one another. Qin also allowed wealthy criminals to send 
slaves, employees or livestock to do his work for him. This system essentially turned labor into a 
commodity and established its standard price.  
In considering the ecological role of the state, its ability to determine what people across 
the empire were doing with their surplus grain, labor and time is among the most significant. 
This stands in contrast to earlier societies. In relatively egalitarian Neolithic societies there were 
no elites monopolizing surpluses. In Bronze Age states the lords who took surplus food and labor 
usually lived nearby, so their interests were more local and they were more aware of the needs of 
commoners. The projects undertaken by the Qin state included some that benefitted everyone 
(such as the maintenance of local roads, bridges and dikes) but which may not have been 
achieved without the power of the state. In cases like palaces, military canals and defensive walls 
they were important to the project of empire but did not benefit those working on them. As usual, 
most warfare was waged for geopolitical and economic goals that did not benefit those fighting 
in them at all, since they would have to pay taxes to, and fight in the armies of, whoever was in 
power.     
 The rise of civilization was based not only on the domestication of grains and livestock, 
yinguan 隐官.  
216 Maxim Korolkov, “Labor and Value in the Qin Empire,” unpublished ms. 
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but also in a sense on the domestication of humans.217 Just as humans had tamed wild animals 
and turned them into beasts of burden, the transformation of relatively egalitarian societies into 
highly stratified states required turning the majority of the population into laborers for elites. 
This took millennia to achieve, but eventually hierarchy and inequality became accepted as the 
natural order of things. The difference between earlier egalitarian societies and their state-level 
descendants has occasionally been approximated in modern history when highly stratified 
societies came into contact with egalitarian ones and the latter find the former highly 
unappealing.218 The idea that the relationship between elites and commoners is like that between 
the herder and his animals is common in early Chinese political thought, most obviously in the 
famous work of political theory entitled “herding the people 牧 民.” 219  This is worth 
remembering when we turn to the other beasts of burden exploited by the Qin state, livestock.  
v. Animals 
In addition to its direct control of land and its extensive use of convict labor, Qin also owned a 
large number of cattle and horses, and taking care of them was an important responsibility of 
local officials. Cattle were kept for ploughing and pulling carts, while horses seem to mainly 
have been used for non-agricultural work like pulling vehicles and carrying messengers. The 
official of a rival in the late Warring States period cited cattle as one of the things that made Qin 
powerful: “Qin uses oxen for ploughing, and can transport food by river and provision its crack 
217 Guillermo Algaze, Ancient Mesopotamia at the Dawn of Civilization: The Evolution of an Urban 
Landscape (Chicago: University of Chicago Press, 2008), 129. 
218 On the appeal of the relatively egalitarian indigenous societies of Massachusetts to Europeans, and the 
non-appeal to the former of the hierarchical and monarchical European society, see chapter three and the 
coda, of Charles Mann, 1491: New Revelations of the Americas Before Columbus (New York: Vintage 
Books, 2006).  
219 W. Allyn Rickett, Guanzi: Political, Economic and Philosophical Essays from Early China: A Study 
and Translation, vol. 1 (Princeton: Princeton University Press, 1985), 51–57. 
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troops with the harvest from first grade lands. Her ordinances are strict and policies are carried 
out. 秦以牛田水通糧，其死士皆列之于上地，令嚴政行.”220 
The “Answers to Questions Concerning the Statutes” falü dawen 律答問, one of the legal 
texts unearthed at Shuihudi, includes a variety of examples about the theft of cattle and 
sheep/goats, which shows that they were a main item of value for farmers.221 They were also 
essential for many local government office activities. Various types of officials were granted 
cooks, servants, cattle and carriages.222 Thus each administrative unit had a number of cattle 
commensurate to the number of officials, which explains why taking care of cattle seems to have 
been a common responsibility for local officials. Statute laborers had to build and repair the 
walls of state-owned horse and cattle parks, which must have been quite common given that 
many officials were assigned cattle.223 Officials could also call emergency levies of laborers for 
fixing walls if walls were so decrepit that horses and cattle could potentially escape and eat the 
crops in neighboring fields.  
 Government storehouses were allowed to lend their cattle and vehicles out to people for 
their private use, but the lender was responsible for the condition of the cattle.224 Government 
officials were also permitted to use state cattle and carts to transport monthly rations for 
themselves and their livestock. The point of this rule is clearly to specify that they cannot use 
them for other purposes. If officials could not use cattle and carts freely it is unclear who was 
allowed to borrow them.   
According to the “Statutes on Stables and Parks” Jiuyuan lü 廄苑律, oxen were to be 
220 Liu, Zhanguo ce, 18.618 (Zhao 2); Crump, Chan-Kuo Tsʻe, 336. I have changed “engage” to “fight.”  
221 Shuihudi Qin mu zhujian, 46.5–6, 51.29, 52–53.41–50; Hulsewé, Remnants of Chʾin Law, 122–33. 
222 Shuihudi Qin mu zhujian, 20–21. 72–74; Hulsewé, Remnants of Chʾin Law, 47. 
223 Shuihudi Qin mu zhujian, 24–25. 117–24; Hulsewé, Remnants of Chʾin Law, 63. 
224 Shuihudi Qin mu zhujian, 25.126–27; Hulsewé, Remnants of Chʾin Law, 74. 
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evaluated four times a year; if they had decreased in girth those in charge were punished, while if 
they were healthy the Overseer of Fields was awarded a bottle of wine and a bundle of dried 
meat and the corral keepers and cattle men were also rewarded.225 Officials were also fined if not 
enough of their cows and sheep/goats gave birth.226 
The straw and hay tax must have provided the official rations for carriage horses and 
draft oxen based on their age and what kind of work they did.227 Hay and straw were enough for 
most livestock, but horses of the courier service and others doing hard work were also fed grain 
and beans, and cows were given grain rations for fifteen days after giving birth.228 
In contrast to cattle, which were valuable but not prestigious, horses were status symbols 
through much of Chinese history, a position due to the fact that they were not essential for 
farming, but crucial for warfare, so they were mostly owned by elites (see Chapter Four). Good 
horses were also very expensive.229 In contrast to several instances of cattle theft in Qin law, 
there is only one example of horse theft, which suggests that horses were less common, and were 
mainly owned by the wealthy.230 We do not know where Qin bred its war horses, but the Han had 
horse pastures in the Guanzhong whose horses were reserved for the use of the state, which may 
be a continuation of Qin practice.231 We can guess that Qin bred horses in the grasslands to the 
north and west of the Guanzhong where the Han and Tang later kept horses. Some were obtained 
225 Shuihudi Qin mu zhujian, 16.13–20; Hulsewé, Remnants of Chʾin Law, 26, 28. See page 26 note 4 on 
the evaluations of cattle and horses. 
226 Shuihudi Qin mu zhujian, 17.31; Hulsewé, Remnants of Chʾin Law, 115. 
227 Ernian lüling, 45.421–25; Peng, Zhangjiashan Han jian “Suan shu shu,” 62.53–54; Dauben, “Suan 
Shu Shu,” 126–27. 
228 Shuihudi Qin mu zhujian, 18.47, 21.74; Hulsewé, Remnants of Chʾin Law, 30, 47; Ernian lüling, 
45.425. 
229 Swann, Food & Money in Ancient China, 39. 
230 Shuihudi Qin mu zhujian, 70.21; Hulsewé, Remnants of Chʾin Law, 189. 
231 Homer H. Dubs, Lo-chi P’an, and T’ai Jen, The History of the Former Han Dynasty, vol. 2 (Baltimore: 
American Council of Learned Societies, 1944), 6.30; Ōba Osamu, “The Ordinances on Fords and Passes 
Excavated from Han Tomb Number 247, Zhangjiashan,” trans. David Spafford et al., Asia Major, Third 
series, 14, no. 2 (2001): 127; Ernian lüling, 55.521. 
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outside of the borders of the state.232 The impressions of the seals of Qin officials excavated from 
Qin palaces include twenty-one different officials in charge of stables and horses.233 
The “Statutes on Stables and Parks” lay out the standards for accepting horses, but we do 
not know where these horses are coming from. The county Controller of Horses as well as the 
Magistrate and his assistant were all fined for sending unacceptable horses for military use, 
which suggests that certain counties specialized in raising horses for the state.234 There were also 
laws on the evaluation of horses that were already in use. The officials fined for unacceptable 
horses were the Overseers of Stables and Corrals.235   
 Presumably Qin taxed sheep or cattle in areas that depended more on herding than 
farming. In his account of the riches of the Han Empire, Sima Qian cited the herds of the 
northern pastoralists as being among the riches of the world and parts of modern Shanxi and 
Hebei as being particularly rich in horses, cattle and sheep.236 Qin had conquered the Rong 
people, who were probably more dependent on herding than people further south, in the sixth 
century, so Qin may well have taxed them in livestock. The tombs of people presumed to have 
been nomadic pastoralists have also been discovered within Qin territory, suggesting that these 
people may also have paid some kind of tax or tribute.237 
Although cattle and horses were of most interest to the state, the most common animals in 
Chinese farming were pigs, chickens and dogs. The latter were eaten, but if modern China is any 
guide, were probably more widely used for their valuable ability to bark at strangers. Sheep, 
232 Osamu, “The Ordinances on Fords and Passes Excavated from Han Tomb Number 247, Zhangjiashan,” 
126–27; Ernian lüling, 53–54.505–10. 
233 Zhou and Lu, Qin fengni ji, 183–98. 
234 Controller of Horses is xian sima 縣司馬. Hulsewé, Remnants of Chʾin Law, 107. 
235 Stables are jiu 廄 and corrals are zao 皂. Ibid., 114. 
236 Shi ji, 128.3254, 3262; Watson, Records of the Grand Historian: Han Dynasty Vol. 2, 434, 441. 
237 Zhou Guangji 周廣濟 et al., “2006 niandu Gansu Zhangjiachuan Huizu Zizhixian Majiayuan Zhanguo 




                                                          
goats and cattle were more common in the more arid regions of the northwest than pigs. The 
state was not particularly invested in raising animals other than cattle and horses, though 
chickens, dogs and pigs were raised by those who took care of granaries. We know that these 
were for the use of state employees by the law specifying that excess pigs and chickens were to 
be sold and the money kept by the granary.238 There are no laws on giving meat or eggs to the 
various kinds of officials and laborers who were given grain, so they were probably raised by 
those working at the granaries to feed themselves.  
vi. State Control over Non-Agricultural Land 
One of the more ambiguous issues in Qin environmental history is the state protection of 
resources, because the state was engaged both in ensuring that forests and wetlands were 
protected, but was also monopolizing them for its own use. Qin had laws to protect resources, 
but we have no way of knowing how well these were enforced. Many of Qin’s rivals had 
officials appointed to manage forests and other economically productive natural ecosystems.239 
State control over non-agricultural resources intensified in the Warring States period (481-221), 
so that by the time of the Qin First Emperor the state both collected widely from these areas and 
had large parks reserved for its own use. As discussed above, the resources from these areas may 
have gone directly to the Privy Purse, the treasury of the crown. 
There are abundant records from the literature of the period about officials who managed 
and collected tax on forests and wetlands. The Zhou li describes officers in charge of mountains, 
forests, rivers and wetlands, who were in charge of regulating all hunting and fishing and 
238 Shuihudi Qin mu zhujian, 20.63; Hulsewé, Remnants of Chʾin Law, 45. 
239 Chunqiu Zuo zhuan zhu, 43 (Yin 5). 
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providing animals and fish for sacrifices.240 Likewise, the Lüshi chunqiu states that in the spring 
“the foresters enter the mountains and make a tour of inspection to see that the trees have not 
been felled or trimmed” 虞人入山行木, 無或斬伐.241 Xunzi likewise explains that  
the duties of the master of forests and game are to prepare rules for burning, to care for the 
resources of the mountain forests, the lakes, and the marshes, such as the grasses and the 
trees, the fish and the turtles, and the hundred other edibles, opening and closing them 
according to the season so the state will have enough to satisfy its needs and raw materials 
and resources will not be depleted” 脩火憲,養山林,藪澤,草木,魚鷩,百索(素),以時禁
發,使國家足用而財物不屈,虞師之事也.242  
We can be sure that Qin had such officials. 
 Many of the Warring States philosophers commented on the need for the protection of 
wild resources, which shows both that the overexploitation of resources was already a problem, 
and that people were aware that state regulation was necessary for sustainable harvesting.243 This 
is interesting both because it is a clear example of the positive benefit of a strong state, and 
because as far as we know these ideas were originally proposed by philosophers as something 
that a good state should do.244  
 There is one passage on the preservation of natural resources in Qin’s “Statutes on 
Agriculture” Tian lü 田律 that is clearly influenced by earlier arguments about the preservation 
of natural resources: 
240 These officials are called shan yu 山虞, lin heng林衡, chuan heng 川衡 and ze yu 澤虞. Édouard Biot, 
Le Tcheou-li ou Rites des Tcheou (Paris: Imprimerie Nationale, 1851), 105–06. See also Swann, Food & 
Money in Ancient China, 121. 
241 John Knoblock and Jeffrey Riegel, The Annals of Lü Buwei: A Complete Translation and Study 
(Stanford: Stanford University Press, 2000), 6.155 (季夏). See also page 653.  
242 John Knoblock, Xunzi: A Translation and Study of the Complete Works (Stanford: Stanford University 
Press, 1988), 9.245. 
243 Charles Sanft, “Environment and Law in Early Imperial China (Third Century BCE–First Century 
CE): Qin and Han Statutes Concerning Natural Resources,” Environmental History 15, no. 4 (2010): 701–
21; Brian Lander, “Writing the Environmental History of the Yellow River Region from the Zhou to the 
Han: Sources and Methodological Problems” (M.A. Thesis, McGill University, 2006), 106–110. 
244 The passage from Xunzi is particularly interesting. His student Li Si became Qin’s chancellor: Xunzi, 
Knoblock, tr., 9.241; see also Mencius (Zhuzi jicheng vol.1), 1.32-35. 
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In the second month of spring one should not venture to cut timber or mountain forests or 
block or dike water courses. Except in the months of summer one should not venture to 
burn weeds to make ashes, to collect [indigo], young animals, eggs or fledglings. One 
should not ... poison fish or tortoises or arrange pitfalls and nets. By the seventh month 
(these prohibitions) are lifted. Only when someone has unfortunately died and one fells 
(wood for) the inner and outer coffins, is this not done according to the seasons. In 
settlements close to corrals and other forbidden parks, in the season of young animals one 




The latter part of this law is clearly oriented towards imperial parks, and is not the only such 
law.246 
However the former is apparently more general, and shows that Qin had officials in 
charge of managing forests and wetlands, and that its biggest issues were the illegal cutting of 
trees, fires, and the indiscriminate exploitation of wild animal populations. The gathering of 
firewood and the production of charcoal was probably also a significant impact on the forests of 
the period.247   
Some of our best evidence on Qin resource exploitation comes from the Fangmatan 
maps,248 which date to between 300 and 239.249 They represent maps made by the state to survey 
245 Shuihudi Qin mu zhujian, 2.3–6; Hulsewé, Remnants of Chʾin Law, 22; Yates, “Some Notes on Ch’in 
Law,” 248. 
246 Qin laws from the Yunmeng Park in the Central Yangzi region state that poachers caught hunting boar, 
dogs and three kinds of deer in the park were to be sentenced to hard labor, while those caught with dhole, 
wolf, raccoon-dog, porcupine, fox, pheasant and rabbit were not to be punished. Liang Zhu 梁柱 and Liu 
Xinfang 劉信芳, Yunmeng Longgang Qin jian 雲夢龍崗秦簡 (Beijing: Kexue, 1997), slips 278, 279, 258 
and 254. 
247 Dauben, “Suan Shu Shu,” 146. 
248 He Shuangquan 何雙全, “Tianshui Fangmatan Qin mu chutu ditu chutan 天水放馬灘秦墓出土地圖
初探,” Wenwu 2 (1989): 12–22; Mei-Ling Hsu, “The Qin Maps: A Clue to Later Chinese Cartographic 
Development,” Imago Mundi 45 (1993): 90–100; Zhang Xiugui 張修桂, Zhongguo lishi dimao yu guditu 
yanjiu 中國歷史地貌與古地圖研究 (Beijing: Shehui kexue wenxian, 2006).  
249 The dating of these maps is based on the dates mentioned in the resurrection text found in the same 
tomb, which could fit with several different periods. For a succinct review of how different scholars have 
dated these texts, see Wang Zijin 王子 and Li Si 李斯, “Fangmatan Qin ditu linye jiaotong shiliao yanjiu 
放馬灘秦地圖林業交通史料研究,” Zhongguo lishi dili luncong 中國歷史地理論叢 28, no. 2 (2013): 5.  
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forest resources, probably for logging. Appropriately enough, these were discovered at a logging 
station in a mountainous and forested region south of Tianshui, Gansu, about 100km west of 
Baoji. This area has thus been logged on and off for well over 2,000 years.250 Like the rest of the 
Qinling, the area is mountainous and densely forested, useful for forestry but not for agriculture. 
Because it is upstream of the Guanzhong, logs could be floated down the Wei River into the 
Guanzhong, making it considerably more practical for logging than areas of the central Qinling 
Mountains that were much closer on a map, but far less practical for transportation. The early 
Han Xin yu mentions that the best wood was found deep in the mountains (because the forests 
closer to settlements had already been logged) and says that it could be floated on river streams 
down to where people can use it. The Huainanzi contains a similar statement.251   
 There is no evidence in these maps that they were produced by and for the state, but maps 
were commonly used by administrators in the period,252 and it is highly unlikely that anyone 
outside of government service would have produced such maps. In fact the presence of maps is 
usually considered evidence that the person buried was an official.253 The scholarship on the 
maps has therefore revolved around the question of what kind of official the tomb occupant was, 
a question on which we have no evidence apart from the fact that he had forestry maps. I would 
guess that Qin had offices devoted specifically to logging this region and providing timber to the 
250 The Han shu states that the mountainous Tao 洮 and upper Wei River valleys had lots of forests (天水, 
陇西, 山多林木), so people build their homes with wood (in contrast to rammed earth and bricks in the 
Guanzhong), and Shi Nianhai notes that the region was also a major logging area in the Song Dynasty. 
Shi Nianhai 史念海, Huangtu Gaoyuan lishi dili yanjiu 黄土高原歷史地理研究 (Zhengzhou: Huang He 
shuili, 2001), 125, 149–50; Han shu buzhu, 28.2824; Yantielun jiaozhu, 3.41. 
251 Wang Liqi 王利器, Xin yu jiaozhu 新語校注 (Beijing: Zhonghua, 1986), 7.101. Huainanzi (Zhuzi 
jicheng vol.7), 18. 314. 
252 Hsing Yi-tien 邢義田, “Lun Mawangdui Han mu ‘Zhujun tu’ ying zhengming wei ‘Jiandao fengyu tu’ 
論馬王堆漢墓‘駐軍圖’應正名爲‘箭道封域圖,’” Hunan daxue xuebao 湖南大學學報 5 (2007): 12–19. 
253 E.g., Donald J. Harper, “Warring States Natural Philosophy and Occult Thought,” in The Cambridge 
History of Ancient China: From the Origins of Civilization to 221 B.C., ed. Michael Loewe and Edward 
Shaughnessy (Cambridge: Cambridge University Press, 1999), 848. 
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state, and that these maps were made for that purpose.  
 
Figure 7.1: Fangmatan map # 7 translated. One li is about 415 meters. The black marks indicate passes.254 
Many of the graphs on the published images are unclear and are transcribed differently by 
different scholars; my analysis will only discuss unambiguous evidence. The six complete maps 
from Fangmatan form a group, map #1 being a larger-scale depiction of two adjacent watersheds 
254 I have taken this map from the following work, but have translated the original transcriptions into 
English: Cao Wanru 曹婉茹, ed., Zhongguo gudai dituji 中國古代地圖集, vol. 1 (Beijing: Wenwu, 
1990), map 8 (unpaginated). The images of the original documents are not clear enough to read, so this is 
based on the transcriptions in various publications. The “fan” graph seems to be a guess, but it is only a 
name. The graph translated as “conifer” is transcribed jing 桱 (a rare name probably signifying a kind of 
conifer) in the original Wenwu publication, but looks more like zhu 柱 (pillar) in the Zhongguo gudituji. 
The graph indicated with a question mark looks like gui 宄 (traitor) in the latter book, which is clearly not 
its meaning here, and the meaning of that passage is unclear. The phrase “rented timber” is a translation of 
shi cai 貰材, which is written on the map transcription but unfortunately is unclear on the original.  
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and the others being smaller scale “close-ups” of different areas. The maps are structured around 
the network of waterways they depict, which also provides a general indication of the layout (but 
not the height or shape) of the surrounding mountains. They include the names of larger towns 
and villages, streams and gullies and mountain passes, various descriptions of stands of trees and 
distances to reach them, and in one case a road or path. The tree types included pine and several 
other unidentified species which are clearly trees, though the original graphs are unclear, and 
none of the different graphs proposed by scholars can be identified as any specific kind of tree.  
These maps suggest a systematic large-scale logging operation. Given the size of the Qin state 
and of its many projects, it must have needed a lot of timber, so there is nothing surprising about 
either the scale or the location upstream from the Guanzhong. This seems to be a chance 
discovery of a resource extraction operation that probably had parallels throughout the empire.       
We know from the Zhou li and other early texts that maps were used at various scales of 
the administration, from the maps held by the central government to those used for specific 
purposes by local administrators.255  The Zhou li also mentions an officer in charge of minerals 
making a map of mineral deposits, which he distributes, presumably to those working the 
deposits.256 
 Thus it is clear from a variety of sources that states in this period kept records of 
resources, of which forests with quality timber would have been among the most valuable. The 
fact that Qin’s territory had abundant relatively undisturbed forests must have given it a 
significant advantage over its eastern rivals in flatter and more densely populated areas that 
probably lacked them. We can be sure that these maps are a random discovery of a type of 
document that were quite common at the time, and can hope that more such documents will 
255 Rickett, Guanzi, 1:387–91. 
256 Jia, Zhouli zhushu, 597 (地官•卝人). This passage could be interpreted as using the term “ditu 地圖” 
(map), but in fact it uses tu as a verb meaning “to map.” 
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come to light and tell us more about the state management of forests and wetlands. 
D) Conclusion  
It is clear that Qin had a considerable impact on the society, economy and ecology of its domain. 
The building of roads, canals and the movement of populations facilitated the clearance of 
natural ecosystems to make farmland across the subcontinent. In the Guanzhong, as well as other 
core population areas of the empire, which were already mostly farmland, the state had enormous 
influence over how surplus food and labor were used. It also enabled the intensification of 
agriculture by lending livestock and tools to farmers.  
 Qin’s central government paid considerable attention to the Guanzhong, where the court, 
palaces and official rituals consumed massive quantities of resources. The Metropolitan 
Superintendent was in charge of feeding, clothing and housing the court, bureaucracy and the 
palace guards and soldiers. The Ministry of Transport maintained large areas of pasture for 
breeding and feeding horses. The Superintendent of Ceremonial oversaw various lands for 
raising crops and livestock to sacrifice at the mausoleums of Qin rulers, altars to various other 
deities, and rivers and mountains. Shanglin and other imperial parks monopolized significant 
areas, whose income went to the Privy Purse, which was officially the private fund of the 
emperor, though it is unclear what this meant in practice.    
 The Qin central government was organized to have direct control over many aspects of 
local rule, which reflects the fact that it was developed by a state whose territory did not extend 
far beyond the Guanzhong. By the time Qin conquered large territories, it was probably quite 
difficult for the central government to maintain such control over the affairs of outlying areas. 
However, in the Guanzhong the laws of the state were probably implemented and followed.     
 Counties were the highest level of local administration within the Guanzhong, and 
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districts were subordinate to them. These were the offices that administered much of the state’s 
core activities, most notably land grants, taxation, granaries and statute labor. Qin’s land grant 
system awarded fixed sized plots of land to men based on the rank they achieved in battle. By 
establishing a military meritocracy as the basis for wealth and land tenure, the state profoundly 
affected the way land was used and the entire social structure and economy.  
 The taxation system was remarkably flexible, being adapted annually and regionally to 
the condition of the harvest. This allowed the state to collect more tax that a fixed rate would 
have, because a fixed rate would have to consider poor harvests, whereas a flexible system could 
collect higher rates during good harvests knowing that it could lower rates during subsequent 
years. Grain and beans collected in taxes were stored in government granaries, and much of them 
were used in the agricultural off season to feed laborers and livestock working on Qin’s projects. 
These ranged from megaprojects like the Great Wall or First Emperor’s tomb to routine works 
like repairing walls, roads and dikes. All adult males except those with high ranks had to do 
military service and frequent statute labor service. Moreover, many people were convicts or had 
to work off their debts to the state. Thus the state had armies of men to work and fight for it, and 
granaries across the realm to feed them.  
The traditional explanation of Qin’s collapse is that its taxation and statute labor 
requirements were simply too heavy, causing dissatisfaction so profound and widespread that the 
people were easily convinced to rebel. Although some scholars have doubted this, I believe it is 
somewhat accurate. The First Emperor died in 210 and, high officials conspired to place an 
incompetent son on the throne. The uprisings that overthrew the empire would probably not have 
succeeded if a competent ruler sat on the throne. Nonetheless, the fact that a seemingly all-
powerful empire that had recently defeated several powerful rivals was overthrown by 
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disorganized rebels tells us a lot about how the empire worked. 
 The Qin Empire was formed through constant warfare, but when peace arrived it did not 
reduce its extraction, but in a sense remained on a war economy. People may have been willing 
to accept heavy taxes or labor service during wartime, but would feel exploited when such 
extractions stayed heavy without justification. This is what Jia Yi meant when he wrote 
“Acquisition and conservation require different techniques. The First Emperor of Qin braved the 
Warring States period to rule the world as king. His way of rule did not change, his policy did not 
alter. This means the ways he acquired and conserved the world were not different.”257 Qin had 
been the feared enemy of many of the states it conquered for generations, but the conquered 
peoples may have tolerated Qin if peace had improved their lives. Instead Qin continued the 
same level of extraction and used the resources to undertake enormous building projects and 
invade new territory, bringing much of what is now south China under the control of a Chinese 
state for the first time.  
Apart from the question of whether Qin’s labor service was felt to be onerous, there is the 
question of what level of state control was possible given the relatively limited surpluses of the 
period. Put simply, the more resources that were devoted to expanding the size of the 
bureaucracy to improve taxation, the more of the surplus was used to collect it. This is why most 
hereditary kingdoms maintained a low level of extraction and a relatively small state structure 
instead of trying to collect as much as they could.258 Qin’s collapse proves the wisdom of this 
strategy. 
Despite its failure, Qin’s political system was resurrected and continued to facilitate the 
agricultural colonization of East Asia, soon spreading into Korea, Vietnam and Central Asia. Its 
257 Nienhauser, Grand Scribe’s Records 1, 168. 
258 Bruce G. Trigger, Understanding Early Civilizations: A Comparative Study (Cambridge: Cambridge 
University Press, 2003), 388, citing Max Weber’s The Agrarian Sociology of Ancient Civilizations. 
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bureaucracy provided the role model for the various empires of the Eurasian steppe and for the 
early Japanese state system. By providing a stable, long-lasting structure promoting the 
expansion of agriculture and the increase of population, it played an enormous role in the 
destruction of the replacement of virtually all natural ecosystems of lowland East Asia with 









This dissertation is a case study of the changing relationship between human society and the 
environment in the Guanzhong Basin as human societies gradually increased their mastery over 
nature. The development of increasingly complex agricultural systems allowed humans to live at 
higher densities and exploit a variety of environments. Agricultural surpluses made possible the 
growth of increasingly complex sociopolitical organization, which gave small groups of people 
control over land and people. Each improvement in administrative methods increased the control 
of political elites and gave them more ability to plan how land and labor were used. Because 
agrarian states depended almost entirely on surplus agricultural production and labor, they had a 
fundamental interest in expanding their populations and replacing natural ecosystems with 
agricultural ones.   
On a broader scale, this dissertation shares the goal of most environmental history, 
namely to situate human history within its ecological context and trace the human impact on the 
environment over time. A related goal is to bring history into the debate on China’s current 
environmental crisis. China’s problems are often discussed as though they are a temporary 
problem that can be fixed with appropriate policies, when in fact many of them are inseparable 
from the rise of human civilization.  
My attempt to reconstruct the natural environment of the Guanzhong basin plays an 
important part in this. Environmental discourse on China is understandably dominated by 
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industrial pollution, dams and carbon emissions. Natural ecosystems do not play a big part in this 
discourse because the natural ecosystems of China’s lowlands were replaced with a densely 
populated agricultural landscape so long ago that it has come to seem like the only possible 
environment there. However, it is important to realize that the heartland of Chinese civilization 
was once home to a wide variety of wild plants and animals, and that these have been eliminated 
by the spread of agricultural civilization. China’s current contemporary environmental problems 
are just the most recent in a long history of environmental degradation.  
Just as it is difficult to imagine herds of wild animals grazing in the Guanzhong, it is also 
difficult to imagine its prehistoric vegetation. Given the widespread, and generally accurate, 
belief that the heartland of Chinese civilization was once forested, it is surprising to realize that 
the Guanzhong may not have been densely forested for as long as humans have been there. 
Because of its combination of dry winters and high summer evaporation rates, trees could only 
grow in areas with ready supplies of water, such as along streams and rivers and on the edges of 
the mountains where groundwater seeped out. Much of the rest of the area was covered by 
scattered shrubs, trees, grasses and forbs. However, there were always humans in the area, and 
early farmers may also have contributed to the reduction of forests in the area. One thing that is 
clear is the Neolithic humans did not dominate the region’s ecosystems, but were surrounded by 
a variety of wild animals. 
The Guanzhong was once home to a variety of herbivores including gazelle, tapir, eight 
species of deer, and wild cattle (aurochs), horses and water buffalo. The remains of both 
Sumatran rhinoceros and Asian elephant have been found in neighboring Gansu and Henan, and 
they probably also inhabited the Guanzhong at least occasionally. Preying on these herbivores 
were tigers, leopards, brown bears, black bears, wolves and a variety of smaller carnivores. And 
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of course there were a plethora of reptiles, amphibians, birds, fish and other creatures. In order to 
build civilization these animals were replaced with pigs, dogs, sheep, goats and cattle, and their 
habitats became grain fields, grazing land, gardens and villages. 
Both the origins of agriculture and the formation of states involve some kind of 
domestication. The former involved the gradual transformation of a small number of plants and 
animals until their growth could be predictably controlled for human benefit. This was necessary 
for human population increase, urbanization and all other processes associated with civilization. 
The rise of civilizations and states was in many ways the same thing as the development of social 
stratification, whereby some people come to live off the labor of others. Just as it took thousands 
of years for farmers to breed plants and animals so that their desirable traits were expanded and 
undesirable ones eliminated, the evolution of state structures required thousands of years of 
gradually creating administrative and ideological systems in which the majority of people 
accepted the dominance of a few, and more or less willingly presented them with their surplus 
production and labor. In both cases being domesticated allowed the species concerned to expand 
enormously. 
 The domestication of plants and animals in North China can perhaps be divided into two 
stages: the first were those that were domesticated gradually and early, a group that includes 
millets, rice, dogs and pigs (it is unclear when chickens were domesticated). For millennia these 
were merely one part of subsistence strategies that remained highly dependent on wild plants and 
animals, though by the Yangshao period they were important elements in the diets of fully 
sedentary communities. The second stage was the arrival of sheep, goats, cattle, horses, barley 
and wheat from Central Asia, and the indigenous domestication of soybeans. Although wheat 
took millennia to become a major crop, the livestock immediately added a new ecological and 
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socioeconomic niche to society because they allowed people to take advantage of grasslands and 
arid places, and required the development of herders to bring livestock to good pasture, often far 
from villages. Farther north these domesticated animals made possible lifestyles based around 
pastoralism. Many other domesticates, such as fruit trees, vegetables, textile plants and spices, 
were probably also domesticated over long periods of time but rarely or never show up in the 
archaeological record. Human societies very gradually separated themselves from natural 
ecosystems by developing a variety of plant and animal domesticates that allowed them to 
provide their own food. 
This process is of course inseparable from the social and economic prehistory of the 
Guanzhong, which is characterized by a growing reliance on domesticates over time. There is 
also a trend towards increasing social complexity, although in fact we only have a handful of 
well-excavated sites over several millennia, so our understanding of social change over time is 
essentially based on comparing randomly discovered sites many centuries apart and treating each 
of them as representative of their time period. Moreover, there was an unexplained population 
decline in the Guanzhong at exactly the same time that the first states were forming just to the 
east, so the region’s chronology skips over state formation entirely until the Western Zhou is 
founded and the region suddenly finds itself the political center of a powerful state. 
The Western Zhou state was the most powerful state yet to exist in East Asia, and its 
foundation in the Guanzhong saw a major increase in the population and thus human impact on 
the environment of the region. Nonetheless, the Book of Odes gives the impression of a society in 
which people are quite familiar with wild plants and animals. This was the Bronze Age, and the 
arrival of horses, chariots and bronze weapons gave the elite a technological advantage over 
commoners that had not existed in the Neolithic. The Zhou state was comprised of a powerful 
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royal house that ruled over a group of economically independent noble houses. The Zhou court 
only had direct control over its own estate, and thus lacked the ability to decide how the land and 
labor ruled by its subordinates was used.  
When the Western Zhou was defeated in 771 and moved eastward, beginning the Eastern 
Zhou period, it left a power vacuum in which larger states gradually conquered smaller ones. It 
was a period of frequent warfare, and the threat of annihilation forced states to innovate in order 
to extract more revenues, labor and military service from farmers in order to expand their war 
machines. They also had to develop mechanisms to absorb the territory they conquered. 
Although basic bureaucratic structures had been established in the Western Zhou court, it was 
this quest for resources and manpower that prompted central governments to extend their control 
over more and more land and people, which required building complex bureaucracies. 
Increasingly centralized states standardized their extraction of surplus grain and labor from 
commoners, and took direct the farming peoples who had previously served their local lords 
were brought under the control of large, centralized states. The overall consequence of this was a 
dramatic increase in the ability of the state to affect land use.  
The Qin polity arose in the upper Wei River valley, and fought its way into the 
Guanzhong after the Zhou fled in 771. Qin was characterized from early times for its military 
might and for its powerful royal house, which contrasted with those of many other Eastern Zhou 
royal houses which were rivalled in strength by other aristocratic houses. Qin established control 
over most of the Guanzhong in the seventh century, and is not mentioned often in the historical 
sources during the subsequent two centuries. It was during the fourth century that Qin, under a 
succession of aggressive rulers, moved its capital into the central Guanzhong, enacted state-
strengthening reforms, and began to expand its territory. 
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Shang Yang’s mid-fourth century reforms aimed to make agriculture and military service 
the two main routes to socioeconomic success. This involved the establishment of a ranking 
system based on military service, which was intended to break the power of the aristocracy. He 
emphasized the standardization of administration through the use of laws and regulations. His 
reforms also established a system in which the state awarded non-hereditary plots of land to adult 
men based on their rank, which was intended to make military service the main avenue for 
socioeconomic advancement. This resulted in the reorganization of the landscape as field shapes 
were standardized to facilitate redistribution. The influence of these reforms is clear in the Qin 
and early Han laws that have been excavated from the tombs of administrators. Qin had 
enormous power to determine how surplus resources and labor were used, and it used most of 
them to fight more wars and to build highways and other facilities for these wars.   
The single most important event in the early environmental history of the Guanzhong was 
the Zheng Guo canal project. The northeastern section of the Guanzhong, from the Jing River 
eastward, was poorly drained, and thus subject to summer flooding and salinization. Because of 
this, it was not arable and sparsely inhabited, making it the only part of the Guanzhong which 
had not been converted to farming. It took the power of the state, which was now capable of 
mobilizing tens of thousands of statute laborers, to dig a canal and build a dam to divert the 
water of the Jing River into it. The project does not seem to have been as successful as the 
historical records suggest, but it did open the area to settlement.  
At the height of its power, the Qin state had a remarkable degree of control over the 
people and land in the Guanzhong. It collected large amounts of surplus grain and used them 
both to feed its huge largely unpaid militaries and the armies of statute laborers and convicts, 
who built and maintained infrastructure for the state. Much of the surplus energy produced by 
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commoners was used to expand and consolidate the empire. It was certainly also used to feed 
people in areas hit by famine, thereby buffering the population from starvation.  
Qin’s land grant system required plenty of land, and was probably only possible in a 
rapidly expanding empire in which large numbers of men died in battle every year. This explains 
why it was abandoned by the subsequent Han Dynasty, though the fields laid out to establish it 
have survived to the present in some places. The main aspect of Qin’s system that has survived 
to the present is its centralization and bureaucracy. Although this incorporated various 
innovations of other Eastern Zhou states, it was Qin’s system that the Han inherited and kept in 
use for the following four centuries, thereby establishing it as the standard form of political 
organization in the region. Qin’s centralized bureaucratic autocracy was not only adopted by 
subsequent states within China (a word that probably comes from Qin1), but also influenced most 
surrounding states in East and Inner Asia. Given that tax income from agriculture was central to 
the power of most East Asian states, the governing methods of Qin can be said to have played an 
important role in the replacement of natural ecosystems with anthropogenic ones across the 
subcontinent.    
Although I am arguing that the development of states played an important role in the 
human transformation of the earth, and in the current ecological crisis, I am not suggesting that 
solving our problems requires a diminished role of the state. On the contrary, only the state has 
the power to plan and organize society and the environment sustainably. If there is any lesson to 
be learned from the way state power increased during the Eastern Zhou period, it is probably that 
the competition for resources between states vying for power is a key factor in the drive for 
increased control over resources and people. The state that most successfully exploits the 




                                                          
environment and people is likely to win and establish its system as the new normal. The success 
of the Qin state established its system, in which the central government has a significant degree 
of control over land and people, as the paradigmatic form of state in Chinese political thought. 
This remains the case today, with both positive and negative consequences for the environment.  
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